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j ^ * 1 a \\r, <^_lLcuj j I 4j <jL^j _cuV L 

.SUI j\ 

jJljJ y\ -aisJi ^—£ y^JsJ\ y —Ij 

log aj .<Ujj^_a^JI <jl^JJ 1 <_culjj 

<(jAJj^JJ^JI ^A ^jlg-dd cJj-ljl j)l JAJ 
I j-& ^ 1 a^C 1 laJt-o jjl j_& (JajI-1 

cjU-^I <j-oj yfi —IJjl^ yu —UJsl 

lx^LAj ^ b^ J —1 fdb csl4' 

aSL-uJI . _jl^_A-^1 ^J-0 CUJ y& 

Jjaj dll j_a <j—Lklll jjL$-ccj <jAa i ^—9 
Uli 

6jjj aAIL ^_jj *k_1 <1_iAiArv 1_ »L-OlS 

. Ifl, iC 4 jL^.VI 

K 1 1 y& (jJ^J y\ ^A ^jLA I V I- \ LA 

jxlaJli <1_ iLIjAojJ jl I_>jj)^ o^ <Lxa 

C_5^ (S O ^ ^—jLlC. Ij (V 

L^lL Cl . *J liU .fJxJI Jl fklSb.VI 

Kunlun c_sl J_A I (£ jJ y-d j <n»A 
.dll j jl l-uL^JI Id^J jLi^jiU yy£-S! 
li| U IJ-A j < ^ I a 11 ^jJI I Ij Ij 

dlldi ( LlaiA J-o Iju_ ilu Cj-Ls Lo I j|^ .<jlS 

.Jbimi ^L^-J jX^_cuJJ d-l^ yd | 
■Lj^A-JI jkllll ^ Ljl^ urban heat-island (\) 


yjJ JJ 1—ujJf y&OJIy IS J—A :(SA) 

?,LuZuI 4JLjkJ! 

^j^.^fl cjLILIIj I lL-oj| jaI :<j_J ^ a > ^jiaaLJI ^ 

<Jja1I ^\'\\ji\ \j JUJI I j_A A LolaJI < 1 x ^0 I—IjdJ y\£ J—la idilj 6 J—^a 


VI j _(—<j (JalaII I j_A J_A-O j-j _La_» 

S \c j \Vi dJllA J_A : Icjj ui^ 
i_u dlh^ ^jlII djUa^-ll jLl^l 
< 1 I i 


^jl _Is. ( ^-ll C ' 3 I_SjI 4-aJ <1_ 

.^j^aJI j_a jj jj ^jjljlaj JLocVI 

Lculj a r> <^ja_ujLa .J> <_'V-J-^-a 


>% 


y I J-OJt^A <<A_ LjU <JuO J_2XA jb-O , 

^LilsULC J Lfl l^C. P JA J_AC (jJ^J 

dA^-JLi-^1 l ^ '\\ 1 J y \j-oaJI y£- i J-Aaj 


Si^<^ r j 4_»ijLdk) O^LLa Oijdu t^gAjl^i.d ^j^fl JaS» 
cJjLo d>*J jA-aJLs dl Ulcxi Xjii dtuj-Uj 

((.dUd L>° <Sj^ CxcaJ^ 


a^olaJI Cj I_t-ul j J-l Jjljj^ 


[ p 

^Jl I jLaa _(_ul < JAjLa-i <jV l^JjjLJ ^_ill 

<^J_t-jljJsl I JlA < \ \ _<JjJI <JjJL^. 

Jj-4-OLiJl JJ iS*i A cl>^ C^^l t-jlj^JI (jl 
<jl!c Jj-Lua^. I_l VjIaj yj^ _tx» «Liic 

1 AjlUJ dl_Ij j)l.?J_culjjJI A _lcj-A-^o 

jj-uA) V <ajl1I £\j _jJI I J^~a — IJ-^. 

.<AjlSJ VLoCl ljjx^.1 y^>\ x7i 1 y£. V| 

aJJU^jJ! <<yaj/j A> JJJ jJU :(SA) 
yu-dj l ui\$lj ^LdX! el alcyJt t .i 

yi _ 1 dLJL±JyS\ll a:K r/Ha Jj—ya 

rzJLUJ! dbjJyJljOJ y! JjJiyujLJdl 
SdJj lIx 1*4 /jLaJs i/LuL^d! 

dl^jljLA y&yL. ji.J_C <j| *<J-Jl^-^> 

^jl (JjlS <dlj>V-aj dilj ^ Lu < Ja^. 1 
J-O | j)ljjVI JjlS y& [ A-OlIc L^la_^lj_0 ^XJLi 

UjLoIdl JJJ <ji laJI ^_lc >.u>.L-s. 

V Llj . ..icV I Jj l.. a t jj 6 ULj I cj J ^ 1 

• I -^-> I j-o I I j-A (£j I 

4j ja Jj^ I <JI_call ^C_JLA-OJ J iJ 

^1 Jj (jl l _ 5 -1j-J y^jLjuj aJ-lljJ LcJjd 

^^Jj-cVI ajljll) ^jxlL^c <Jjl^_ ajjij 

O^J ^—“<J (.s^- ‘(o^jdjill) 

^_c j-aVI JJ_ ajLlsIj Jll .dllj 

<4-oj<L-JI L^jI c^jJI-oj)) Ijv, ^ ^\lAa r> (JIas 
f f-l ul J-°"VI ^—a ja^II 


<4jj jlsl JxLlj 2~^j j aAL^JI jjajJI ^_a 
LjIja^. IjIjJjI l_Alla£.| dilj (jJ^J J^j 

^_a J_^l- ajlU J-O^fl I j_Aj . yj - LJJ jJl£- 

^Utl ^ JJ-^ 1 

.UHIE 0) ajjAA.-JI 

dllj y I CjV-J-I! CjlAll JJ C. JI JaJ 
.ujIjo^ j)JJJ^j LojjJ .<Kdlc 

<_ia j-jVI Ij-A *>. \ \jjl Ij Jx^. j Ljlj^J 

ljIJ^JI ^ 1 -L^cJ_(_uLs <j| IjuIjj IJ^ 

SJ y _C (j^-^JJ j5 <5_JLijAiJI 

_cul V-*A <1 _J^-OJ 


^.lljj jXJU 

JjELJI 




Jic <<Ajjjl1I jjV^— tiiil ^JLa_i —jJI 

6 j-Aj A a \"\4 a <_jjjiaj <UHI y _uGJI 

Loj|j J aA^ 1 6jjj aAIIj JJ.i-gjJ 4JjjiaJI 

. L&jJlC y£. A alljc ^ 

A a n \ ^J_II cj jl_<-uVI j_A Ij-Aj 

1 \'\\ a \ V-a .jj_cVI jL^cjI <?\ _alaJI 

Lxo Jo-jAl loAjIjii ^j| A _CjVI I_ oj! J 

J-^l U—U—^ 

J lS*i\ jUI J_A J^jjJ > aii\ ^ cJjl Aiilj 

aJxjjj llLoaL^. I jLs . 1^ a-uAj <LxjjjJI 

^jAj I j Li (Jlj_cull jjJj£. jj^J 4_sJjLk-a 

(JLodVl jL^jI a ^Lllli .dllj A. _ ljj I j Jj 

^_2 ^AjlA^. _ ij j-A 4 _ ^ h ^ ^ 5 _ ijjiaj 

. 6 JJ x^ \ y ^.j ^jll^ ^yyu^yA 
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/'>(IPCC) HZjjJ! ji j£L*j Ja :(SA) 

<£Ldlja-l£fZsdl 

ALt£JL^>JL3 

J- (Y) IPCC <1 I _Loj :<j_J ^a> 

A K a nil (j^-1 J .AjloLlII Atejll 
ij^\ IPCC Al^]\ fj J ^b^ jl ^ 

^^-A jJ^_a^JI &l-ill) ^^le dJJj^Ji-cul 

J-o j iVx 11 1 ia J ls~\ ^ ^jiJI J_SLc^fl 

^jxiLllI <Jjij I oj\c .cj! sJLlLI 

^^le Lj_AC jJljLa IPCC A _Ijl^JI jl 

1^ J J I), 1 * 

ijl j_^JI diLojJ jLaljl djl_ ojLlS j_A> 

Ao.jlji_<_U Jj <JLJJ_OjLJI £ jl_olll J 

Jla Ifll!il ^_ill CjLsJLlLI jral 

. LlLo^JI JjlLo. jb_i-oll 

Lg-Luk'^JJ/ gcJ LIU I ^jJ IS jkJ :(SA) 
«ZJjf» 3 j$ ' “ Hcs-2 ^g-JJ 

JaJiJ 4ll / Jj±j jIIlojj 

^f i Vi hi LjjJlxJ .4lKJI gcJLUJ/ 

"S' . ~ 

Jlaluj Jj& l^LjLuJI4uj!jJ^ 
94-uU 3 jxlLJU jiLal 
^Jl^u ,VjVI ^11 ^Jk 111 :<j-J^> 

C^b -^JJ ^ ^ ‘O^V^ 

^5-11 ^ o' lh° - v 

1^1 L Sjjtil jl ^^Je IlLoi .6jl^-Jail 

6^ <j—^ f 


(_ilLu Ladle J %al IlLc <Jj^» _ <-ol1JI 

^_a AijJea (Ja dLdl La dljJ-i dial I 

■ SjxJLsJI ^k ^^.LlLI jjJlIII aJu^ 

<JI£j ^ j^Lj ^-cdr. l-jjK <dLu julo/ .D ,M> 

f ^J Ai_Jja jo£j Amx-Jj ^)_lC AAio ^ J ill! 
4 i^l ill dc! ^ fl^A lit / +. 1* i 

Intergovernmental Panel on Climate Change (^ 
.^lill <xa<li^JI (y) 


- SjI jIL-uUJ J-3 - 

The Instant Physicist: An Illustrated Guide. Richard 
A Muller. W. W. Norton, 2010. 

Richard A Muller’s Web site: http:ZAnuller.lbl.gov 


Scientific American, June 2011 


( j^L\uJ)yiyiililjjSUJbAiKJj :(SA) 
JlC jJJLSIjXI))^UUUL i j] JSbj Jjj-ll 

?dJj£ jjxuJ! <((4 XlJI 

cJk L5 —111 :<j—1j-o> 

^mi j <j(j^ ji> 

<2-JLlc .L .Th> 

^jLol^-o (jl . ajj C5!j^ I_I_ 

i^j-LLsJI ^jI^jl^.V1 jLj jl 1 j julx\ 

oill \ ill _ §l~T\§ \ ^j-ilJI I_aftJL\lJ 

.^LoIa) ^1 -LsJI Vj <1-ul) 1 

LcujJ Lo^_S _<_<JLO jjlC I JJtiJ 

.^jloIc lyl-^Ls 
dLi^. jl_i <J I jl <tdll^ (JXljJ 

_<_ajij CiLiLuJI ^-jla^. J_j ^jl 

l » q J i La ^jl jViC I j .<1 JjI^jLc A^julj 

J i J a nil jX^_aLaJufcl Ai ^Lc^Aj Lo ^Jl 
AL<_»jlcJI \ LLL-%. j!j <j_o^fL 

^x* _call L_kjjJll (J_JLO iLs_a 

. 1 ^ lie LlILxq ^ 1)1 ^ A _ 

V AjLi IjJL-cl <lyJslx. LcjjlaJ Lol^I jil j 

^iJI CjLLJI L-IjJLJ ^1 1 ilc ^jOLji-i 

** _ 9- 

(J|>j ■(—YAnlllll ^J-Cj l^ll^lJI 

jJlLl^JIj .jxllc jJu&LacsJI jtesk ^_S <J(J^ 
Xjljj aJLj Lojlc cL 1 ^ 

Jj ll'vi La jlcJ <CjJl 1L jl dLI ^uLJI 

.^LJI 

VjJx&JI jj u a i 4 iS :(SA) 

^^ u-° ub >*— : <jj^> 

^-2^. Ill I j tall I AlL<_tJLO_i ^LlLaVI Ai 

^L^fl 6J-A ^_a 1J- 2 JILI oLVjJI ^_a 

urff jl?— e-^e- Jl J_ai Jj ^^—11 Jj*j 
^5L-JI ^_a j_laL o^JLa .Aa_iL_aJI axJLlII 
■ Ij-^LiliVI ^Jl £-cH _<_aJJ J_iUJsl 

^cltllJI dill ^LJI ^jxjullS Lajl£.j 
^jl j ale Ij . p. Aj IfLa I ^jLj) xVill AaiUJvl 
dlLl^)VI AlU. ^_a UL jxJfe ^jxillll 
1)1 Ij—ale <C )Lj tlilllj 

_<■ t<1 11 La j \! i ^_ill I_il A^all 

. A ^s. i^. is*i ( j > jjLej) A^jil 


41 <«L1j jJSi^J dj-k? Mil :(SA) 

cjuy^Ji LS -J j—* (—4 4-j / 

^ ibJ^uxj 4 j jUd! CiLjbujy/ 
<jj—^ (j—4 4—zJLjj/ cjUbujy/ jy 
(jL-usl>J! (Jj—.yrdl ^^JJt 

.4jujj-u Sjjjjj jyi. lV 

I_jlo^ I_o 111 ^_al^11 ^ _a :<j-Jj-o> 

j) ^\ll ^_a jlfl II djj-ol <_ul j j a"s.11L 

jA-vj jl il i3\ \ a^.1 jL i J\,a^>,II dlllSj 
Llj I J_a^lj . _AlA-%. uj_ 

" 9 

lA^oll JjLa j —o ^ll^l Ijda Jji — i—o 

U^J —^ 1>^J • - A ' b 


-cul^ cjLi—uiV oullll 


o° j-f 


^111 


Ix^jj-^l (3 -a ‘ L^l>^ 

^LJI jl J l^.V JjJ _tUI jLjjVI Je 

L_aj i cjI _iLsjlVI _A.a.^1 ll \Iej 

I j_A (jxuJj -l)jj^.VI 4 _Ls_a_i Lae jlllJI 

. jl jeVI JljklJL 

?lKK< /il <1 d< <t4i jjlj JA :(SA) 
yr^l 5 kJ^^i : <J-I^> 

j ile 1 Ll IL , ^ 11 j j_A l ^ \ a ^.j^.1 a ns 

Aa_i jLJI j ^ L\5v LlLo ^ a n al 

jilj —lit (_^1 dajlj ( _ S -^JI 

„<dl Jl±±*a » TZ 11^ I ^ Q jj A \ ^ " LUJ 


a ^_a Al < 9 -^ <-al ^ 

uJ—^b u^b - (( l/ 1 




^1 1>J -d 


UJ^ 


Mj)) 

L^ 


o^LlJI i)ilj 

(> jjj LI <^j}_A^ . ^A J-a t_<S^_3 lH 

JjJ-oJLj ^,y\J _^J_i LaLalAl ^.1*11 

ALj^Loj Aodlil dial_li i ill *_a_Lai ^Jl 

Aal ^ja \I All Jj_1jla_>J A \^w J \e 

.^Jl aKJio 

<^1 J> (J^S ullil Aolla a A Ij 

jLdij — (^jkl ^jk — LoAj <j_illll dlL>j 

zJ° l 3^J^ U— t A —“A 

l)_a J i ^ jdi-i jLjAij Aejj_djLO dJ^jLul 

dLil V L-CJ - jrjUJIjJ^IJI^^I 
.AloLlII AlLosJI Ja *L>^- 1)1 
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VljaJI 

(J^j-2 ja. — iJ 2hj <Jj*J/ jL^mi(j! 

. (^y\ 1111 // ^ ' **-> Lc (^ ft < ^ t "i 11 * /\’> cr^bjJf <- ~<a -L// 


.B> Lolja.1 <LHJLa 


4aJlJI <1_iLo^. &LcJ ^jJ _ AjLU. X 1> JLXJ _J I 

^-3 jJ 11 4-OJlAJ £_Jjl_ LAjLOJ ^JjJI ^-lc. dC-l <-<J 4_1 _ClC 

_<_uj jaJ . 4. \C .IjjJI 4_>I Cj L>Lai] I 4jlLLsJI <£.1 w^lI 

£" L^J> j <CjLcujjaaLI 4-o jllil 4 jLjLla Ulko jj j \ 11 CjISj-<-L 

J_> JjlU 4_LoIS 4a _Ju 4 -ojIao ^yfllal ^dJI ^xlaLalaJI CjLlj 4_cl^J) 

Jll\ klllll 4 jlclAI jS I — <a]1LLI ^jjjjjjlLII cAW_ <-u ^j-o 

" ^ 
^ C/Xjljll (Jju3 ^yc £-culj J^ILa LT^" -&2aI 

<j-o ^aS I (jl_3 6 Cjl iVjJI LJL»j . S Cj\ iVJ-II 

%80 ^j-o ^>jS|j <j_ LaJI Ja-^L^-oj I_(Jj-S _o %90 

ejl_JaA^I CjI J-U-o 4-0jIaL Lulj(j Cj _<_u jjuft 6 j jJI CjIaLa ^J-O 

Jj-o dill] 4_1 jLo_o ^Jl_<_uI ^IjAJu-uIa 

cj ISj-tiJ L» 4 _>^a! I <^ 


cj Ls^Lc cj^IaI . <^ 


» , > LaaJ, J 

Iuaa> JjA 


L5—~rr w 

organic farmers <j \^II <j4XjljXI j-b &jajlSJI 

4_uj^ ^IsIjlc ^_3 ^-^-11 ^LatlaJl Jjj) 1 1 ASi dl 

— ^jljL-ojj_o 4Sj_lL ^j_o ^Ja 1 a fi 11 4cl^_S 4loC (Jjj-oj ^j-o jjuSJI 

.4jljIw1*_1I Jju-^L^-oJJ JjJjijLII £j£. 4£.Laj ^_II 4^1 a AI 

JAx* i 4j I ^ ^-Icj . 4 ASj_o (_ 5 -^ Lij Li <^j jlIlI n> <J I j_s V 

^dJjil J-*Aj I jS^u jjJ—jJI CjISj—lL ^j| 
^IjjJI JjAjljJI (jl j 4 jSJ <Lr cLJI ^JUJI ^ ^j|dxJI 
(j-a 6j-il^)lil jldC^I ^IjliaV ^ Jr^ ' ^4, \\ \~s. II 4 _ aJlxil^ 

FOOD FIGHT (*) 
locavores (^) 


■LT" 


R> L 


(jIuloVI 4AjUa jcT\\ \ 6j. m\ < ( 

jcjlu CulS SjjJu-sa 4 Ajj-o j_»Laj| 4_i^f^j 4_ iJjlIaJI Amish 

CjI JjljlII J_jla J JA ^Id^J_(_uL ( ((4jljI Jj ^JjjlaJ)) ^ IJ_*_ll 

JAS 4_uLlojSJI 4jaI jjJI jlj-LI jl 4, nni3> llj 4->j xn^.11 

oLiLlJI CjI ^_S I _<Jjlo I^jljl^. \ is~> \ 1 4AjjJa £-_>Li 

(Jjlo — Luljij Vj_*_o LaIjj Vj-uacjJ _ 

jjjlaI 4_ojIaII 4^Jloj J-oLaJI ^6j(jjljJI) jJaLolaJI CjLlj 

4^^UJI ^y\_i l-^J-^ < L < > juul v i> V . j-cjll x^lAu-uaII ^JaLolaJI 

4jJjaL> 1 ^ r> J A*iiii i (jtS v ^IlSlJI 4j-oAaJui 4laJi <_uj 4jl1aL» 

4jl£.I jjJI oLiIaJI jj^Jaj L^Lt-aA 4_ \'\Q a SLl^. (j^-ij 4 jl>^Aj 

4jljIjjJI 4jaJLxll <^,A7n \ i> j \ \ x \ jl ft ^iIISjJI 4jlAij-LI 4jljJ^JI 

^jl j-ll JjJIaj ^J-C JalAaJJ idel_ cjju> 4A»jJa 4_ul A*JI oLjLlIIJ 

JjlS (j-° 4-o_coil 4 jljLlojSJI jlj-ll CjLloS jaiia. s Sj i« a^>II 

L^sU-o 'j* cg-tjljJ-l 


,yl=^JI Jf*il (ji J-aaJI < L yAj> (j-ljJ 2009 j».U (ji 

4a)jjJI £jl jj_ I JaJ-aJI ^4^ ill jj _II <4 _ C-IjjJIj 4_iJ£.^U 

jVj J 1 .5 Jjl 3LJ 4-pl^lO \ O —< 4 Saj-o^fl 

2010 ^lc L)^" 4 il \V\ *nl l 4 juiJj ^jAaJi ^Jl ^JLj_ail 

4j_u)jjJI Jlo <4^»joK 11 4 jl£.IjjJI CdL-yj^f 1 _ il u11» x a Jj-o 

^Jl Ll^ <jjL*_uillj jc-oaII ^j-o il^L-u 5000 J 4 oA*All 4 i\i^.ll 


^jj) ^1 A 15 x > ^^LLo :4 jls^jlo ^y£- ^.j^LJjlo ^-o »_<7^ 
.4jlL>jJI CilaVjJI ^-3 Jlila^fl 4 jI Jj 4-S^L-u 4j_uljjJ 


LaL^L 


L^l jj <Jjjl 1I <_> I <\«n Vt tixajJI 

^j_o 4 j| «Ti \ \ \> Jl .4 ju-oljlo < (3 *n \ \ \> \ a t uum 

L^i S 4y»JI L5 —II 2x>^jl jll -- ‘ fpljL9 4Jd*il 

<lc L<-^51-^.4-> 1 t it's L^i_ ljj ^j-q 4xljjjJI jjl_<_u^Lof I 

4acIjJjJI j!jII ^k.1 jibJu_ul Sjljjj (JjLu-<aLaJsI 

. l—i 1 ■ 1 1 < l 111 * /-v *41 1 


L^b L5-^ Ij4>° bj J iS^ y^ljj <—<Jj£-VI ^ 4-dl j£ 

. 4j^-l^y0^f 1 4£.ljjJl d)la-11 dll^j 

<-21 jyJl <_cujl^ll SjjLi 4j1^-o _C ^UjJl <^j _lLjuli .R> ,J _ 

<JjI-<-uIl 4clj^Jl ^yal^.^ 1-cuL-ul jj jj l^j| ^CJ_sj <J-Li-ala_all 

4jUUl11 <_Cl 3LJ (_ya a-O L^dl CULAji JmJJ ^1 <jlaLlol1^J1 jl jII ^ya A _JUJ1J 

.<L> jjlIjjlI I cilj-diaJlj l-i! » mc.^1 cjl jL-dia jUl a < <jjl_Lo 
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aIJI ^1 aGAL-jj! JJ JJJLJU-U J_A ^jVI 4jlC J^L-ojlj La . £_j)j 
£-4 JaI JG 6ubul^. CjLuua. A~G m LljI jl <iaAA 4 jljLa \\ II 

.^Ldl *Ugi ^ 1.0^a LaI^j ^Jl oIaVI 

4jljI Jl _OJ^I Jallll <La.l J Ga^ALII CjLVjJI (Jal\£. ( Jj*A 

iL-<^ Ji-a U~>* aA ((Jr\. J.s~i 11 Jc ^Ij^aJ I_^ \a iA Jaj jaJlxJI ^A 

Ja <CJ| Mir> <LCJ - A ^ I frl_oJjL.il ^llLa. AJ . 6 AAJUlO ol^ jJuua. ^j-O 

<j-o 4_CJ|V;11 <Cj).o Jl ^ If, &jL> wnll 4AJlLaJJ 4jLJULaJI CjLlUjLII 
a AII (j-° oJ-> G 4AI jl < J w^»UJL £j a AII qIj.aj 1^.11 
4_ij_ALaJI Q1A n 11 i ® 1~ ^ a JjLo A \\\~^ 11 j \C. oLIaLII (JulLG 

^y4 Lc I J | A^G uJlj_<_u ( LaJ-AC j . 1 ^ jl lc 6 Jsji_ call A. *j *J1 ^jJlC 

jJj ^A (_JlJlWI (_jLjJI 2>® 5-»LaJ2>JI Ijl_ t!u Ja Jill CjLul^JI 

(jJji juj 4jIa Ia_A Ll^-G Ia) .J^.1 aL ^A 4AlAj_i ^j-®J Li 

^j-<aj <4 ju>1 \a \\ VJ^. J 4_L cuVI &A$J 4_ulj(j JJa. L_)jJ 

.4-cIaA-cuI J^l JJaJI jJ\\nt <^G 


tUc/jJJ/ *Uj.i^JI 4—jULUI &cUu*& jLJjj j}K (<)i :(SA) 
Jd Yjj J^j/jJL/C jjSj L-tf-jf j—4 
? jAtfJ )jU ~U<U\II 4jjxy/ 4 jXJ JfU-OAJ 

J ^-® 03J ffi' 1 o—b^l ^ J :< LT m ^^i > 

JjjGJ 4_ulj(jJI 5_ cuAjJI ^.1A-G_(_uL ^_3t_oLaJI Ja_<_uj_ll 

^A oLGjjJI ^bLC^Ja (j\_ca^jj ^.LlLJI ^_S ^A-^L aaII ^jj. ^ 

^.1 J^aJi _ ojI t— i , lWn V <jl£.|jjJI Jju-^LsJ,) j_i jLjj j^j j J1 

. _culoJJ j ^Lcl jjJJ JjlLq <jl2 Lj$-S La ^-Jua_^.j — pi J nil 

<jL&j-<a <_ij^H <jIaL 1I CjL^Juua ^_Lc <lLsl^11 <jlLoC Oui^ J ij 

f.JI^UI (,.1 Hal\A<)J j_lCj <jd5Laj 

jLv-i*^ <rv.^.L ij_sj_^JI osLIajJI ^L^JI ^LUaII 

CjI^j _<-L ^jl VI .<jJLc <jl^.LljI 0)1 J Jju-^L^-ua £^j-L 

J^Lkil (Jjlo) Jjli^UJI dit ^^ju-TjlI (^-11 AajIjjlII OLcl \11 

lM {ja y&\ £-3Jj ^1 j "\%"s (Kellogg’s 'JL jL^ A aLJI 

jl <ju»Ijjl1I AojlaII (j-° ^j-lcVI (jLj_uuJI jl ^c-oaII 

breeding (^) 


^J~4 0)LaLjlAo ^.,X> O^^ • ^ I Ac— UJlA Jl^k \ ^ Ic 


:<^ julls i \> Jju_aJI £-4 AiAjL^JI Lilli jL^-o 

(jjjJ /jj*£L± £l W Jj$ :(SA) jLSJ ja) dLiiuLuL-u 4-L^a 

ji 

^jJ CtCJJ LjJjlC j—4.Vi L fJbj Lu7j»^ JJjjlX/ f-JaUdrUI 

^1987i/J-AZ lA J^ iJ/ 
^Jk I qGlSj L^jlC Ijo^ ^ L LI QijlS JAS < ^ \L>I L !<^ < 0*1 1 1> 

u^l 


(K.C.) ^^11)I ^HjcL-u U£ !JlcJI JS ^j-® ^—^alj 

.CjIoLI o-® &0"° L5^ ^Ja 1 aL 11 Jj^. 6jl a AII *_>1-JucVI fJJ 

.ojoLj l_a^ ojb ^-^j' O* ^ 


L . Jujjj m ±MJ^jIM/ijL^JI *LlILxAj CjL^Uu Jj& :(SA) 

^jLIIj ji.VI CjLLljJI Oul^ 1 i J_i^G J—Mill 1> 

CjLLuJI dl_In Oul^ ( [ jl jj_J (lA-2iJI (j^Q-^G V 

JaAL^. I c^-Iq La .oclcLjjJI^ a \ j ^aG 1 ^ *d*\j j) ~\y* l/ 1 ^ 11 

ol 6^1 ^JL^. JjlA^. I <j| . Lite 25 JJLO 4 iLrf^yi JJ) A^ilL 

.(( La^. Q-yj LlAjj^ J__aC JaJ)) I J[jAjj jj) a^>II 6AA Jl j_ LlG 

^ * fi 

Jkl <jljLaLII (Jl_ocVI (j-c 4_ cuAj ^^-iJI (Jjj^.1 (jxil_11 Ij 

JlS .jiA Wl JidiJIj JalJIj papaya LLLJIj 

^J-Lj ^JajJI IJjloJJ 4jlju-ujJI 4lal xu \ 11 <j-® JiAAG (jxiLJI ^j-® 

.4jua ^cjljl* AA ^aJI jJlj^JI jjGGJI 


lj jLxU! &jl-$ JIj l l// 4—jJLxAJ/ Jj :(SA) 

. juy/ ^i^-JijJi y 

Cj/j itt~\ II ZjjULj CjLjLu LjJ CxJjJi CjI—jULU/&J-4 
JtfJ. ItfLilc Sjh i at II Cj^u ^jJ! LLuLuJI^^/ j—jjlJj 



tL&LusjS CjMSuJJU JSJ ^jljjJI 

0 LU| J ,LJVI 6lA jL^G ,V :< c5 _Gjaaa> 

Lljj^. jl LajlIaI JL-uJlLcuVI ^jl^l A ^JUJ <4_cl 0^1 £^\4~y \ 

I oj-sJ I 2>® A-) LulAJ cuJ I j d> \\\\ t < < 11 ^Aj . J VI JaAj 

^LjJI JjlAs ^c_oaII IA_(-^a jGj^i ^ya Lui\ JaLu I Oj_ AulLjI 

^A lAa. CjLLuJI j) I a it n a ajlo Ja_<JG IaJ <dL_ c n^ll a 4 _oaLa1I 

CjIo- 1 _^ ^AC Aaj JJj < I A-t-oJI ^y4 iaLAjJI I A^J 4_o jLao aU^j) 


Uumx) J_cl*JI 'vfl xlc (jjLju-u I aJ i I A-t-oJI (j-® -L-G j *VG\ wo 
. laA-sA-aJJ JaLG yU 4 -cjLac ^ I J I ^jL. llryj 
jlj_cull ^"Ja_i Lo_o i^jGsl^-oyL] 4_ojIa 4_ojIa_o A_^ 


^LaLI ^a 4jlcIjJI 0 LL 1 II ^1 jJI JjaajJL Lga IaLL :JlnJI 

LljI yJh A \ < A\ 11 Lal_C 20 15 _11 JVG. 4_i LloA I_<a ^JjVI 

^^_Au lA-Aj i Aa w 11 4_ij_tGaJI QIA nil ^.1 A-aG_<_ul ^j-® LlUa 
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dJJj ^L-al Ajuuu .^JLaJI jjJjII <laalaJJ 

.<jl£.I j,jJI djL_u^Loll ^fthaJ dUd^_9 ( Jj-Ol2VI 

4JjjU/ JLll&LzU/ lS mu ls ^J 4 ±juJI ?LlLc jjj-J :(SA) 
JLu^LUI^JJ CiLlt^J/ JUlLI ^JyL^j ut iu< i Lu/jj 
.4 i t<^¥/ 4j jjJ/C jLjLuJ)^jJI dLljSj Lu/jJ OJjjlXIj-lc 
^ ^jLzJ/ tjAUL £jjf iJ JJ/ cjI i < <&/ J-^/ j4b )j—Aj 
Jm^L^J j-LJJJJ IjjL bJjjlLdlSZjyj 

. bJ/jJ SJdxX! (JjSbaJ) jJJ J u J jJI 

6jl-tllVI jX^_ll <dJJj £-CJ dill l<^ l T\W \> 

<Lo^I jUJ JJxa. ^ 4 1, | ^5v^> ^j| ^Jl 

jlli .^1 ^jVI (J+ _ ■» ^J_0 JCJJJ ^iJI CjI _ jLlJI jl 

iL^-O /wc 6 jLjlo_o <_jljlC 1 9 j xA 1 <■ j_ijJI 


^Jjj\ _ juj | ^_lc 'v h x^l^x ,c> ^yC 6 jLlox> <1 _jljlC. )jjj x^>^.) 

<_cu jlA ^J~C\ x AT> V L^j | L^_2jjjG -Uu^.^L> — <jj) tAc I_£J I 

UjJlII j-i£ r Lx^L^o (jV 03^ Jf-^) </*J> 

Lil jj <Jjxil Jjl^LJJ ^j-c LLL 2 \\\ _ uj non-GM LGIj^j 

<JuAl2 (jXJjJ 6 Jifc <JLaJI J ^ J) xA jlli . 1 *i A l 3 <Jy& Jlsj _ <-U LccO 

.^lill <JLxAl2 LojI^ c-IjjlII d^Lxxj 

MlajLa-all lla-2Jj LLu_ul dJllA ^jl jcuLau-a <Jua.L ^j-oj 

Jj J ^Jjl L-JkJaJ I J_ix^slaJJ (J —a hjAl\ —Wl 

*> ** 

6 JjGlll CjL*2jJI ^-2 LlAj .^j|j(jJI \ ^ J^IL-ulo 

" " 9- o 9 

^IjAx-^JI 6jjJI uuUj Lul Jj 6jjJI ^JJ-> ^ (J \\iii 

4jlL^J> 1 otaLu-ll (j-^_*-» dlllA .dL_ut^ll 4 jljVI 

Jliil (J_u jljj 1 ^ ^J i 1^ \ \\ LojlS jc S^llll di»bJ ^ ill 

^j-cj . J^i-JI 4j^JI ^jAa \ j-cul j| J^^LlIj ^Lax-xJI 

.<jliIjjJI ijlll JiL^JI (jA xA\ \ h.^i\ 

IjjLO Jlj f-\ -2^J^I (JS^* ' ^j-2 (J-x_u^JU_xxll UL9^f ^ 

j I J^.jJI A _ \x, \ \Jo dlul^ ^ I j_<_u <CiliVI j I <_ojLLo 

<4_)I^a1I CjI J IjlxAll ^jlxnC^fl ^Jl i ^ll Jj ^J-J JJll ^j£. <J _(IjIj 



4a5L»j^VI 41t,l ^ 80 {ja Luljj 4 JjjlU S jUI 

<y& 


.^jLlII I ^J-C. ijjl^II j\ xA'k II 


Jjjil ^-2 V ^^-Aj-C^l t-x. 


^:(SA) 


uV 


JJLU> 


.oUliil dill J[j)x^)^>.II JjILo 

jjSfgJLugJjJjjAt'i uu)j*jjJ! :(SA) 

^JL^, jl organic ^ a <<u Lr bJ! J-iu~>L^dJ 

<GM-free^Jlj^jJI (J. _>jjl!// £±JIaJI 

lJuS.HaIjIlxi) jjf! l^jf L ^j£r Jal&LiXI Jla ^1 

jgLoj jl(j^bu blfjJ 4 -IjjlII JLu^L^U/ jt JjAiuu 
vHaIjjjujI ji&l OcljjJI 

(GM) L_ijI jj 3JaxM J_iuaLJLl ^1 <^—^1j :<^-lxi±ju> 

OJjLs <4-qI jlx nil <-cljjJI ^_S (JjlsJL dlu^_cul LujJ ^^iJI 

Ijl i AII t_jl xnC^fl CjI JJlJloj 4_>j xti^.11 oljJuil ^.Ld^l_cxiI 

<JjjlII <£.|jjJI (Jjlx^L^-o 4jjjl1I Jj ^Jlo ^lc OJ£-l_cxij 

• dj^. ^Jjd 4 £.IjjJI eJjJLcul I Jl^xI _cul ^ 1c. ^ xVn Li I Jj 

(Jjloj < c ^j.aLlj LoSj .<j ^LlLII (J^-oj (_^jJI J\i*N 11 dJLufc <di!j ^J 
<J^lLJI oliLulVI _a <111 31 ^ 4-^|j^J| J <1_cljjJI 


dj 1 < I ^1 CjIj xlcaJI ^LxjjluI ^yA (Jiij > S^-xjj I J_A dilj_5 

.i^klll pathogens (Y) (2-ui j^X\ J^lJ aJI) 

tfe/jjJ/^jJ/ 41 (uilb LuLyil j^y/ j iJ :(SA) 

L fj& LjJ.4jjjJ/ 4—ill d! j xHjJ/^J!S jJjlAJL jjj—UjSUj 
j Jjjj/j A (jljLuAJL L pj£ jjl(jjjZli CxaH UJ lxJIjjUI 
?/jjb A ji^LuAJI L$jd jjSJ 4 jjj jt^JI I Mb 

djilljl lj| 4 julL_u ^j_sI j£. ^1 y- LdaJI ^Jaa ^ ^ ( hi 1 1> 

^laj) JJ^I) JlAjJI jji\ J JjlaJ ^_2 4-oJ^l xjjII oLul-JI 

<j^jl 1I t ^LccsaVI II jl c_sl Ix-al ^Jl (A <jA oil AIL 

.^X,j^lij <1 M. nil ,J_o 1 ^*-11 ^1 (^) 

forestry (Y) 


ji^l (j 1 ^greenhouse (3_liSjJ|) (jj\ jj^JI j^L-G.^1 cjIjUJ 
jua l <-cl jjJI j <1 _slLJI ^LUl 2 _o <-^jLJI <111 _ 2 26 JI 2>_o 

J (Ijfc *.JjllJI Jj-XXJ H | J ^jLjUlII jlc CjLLajl^ Lu-OAJj I j J ls~l A 
6j.xu.xiVI (Jj l2j dillJ dill ^jdJsl ^2 ojjlll (jAa^ <J jjuxjlo 

. dill 1)A xii^.1 d.dj dljjJIj . JjdJI (j-a <Jj xnlll 

Lu Jj <jaJLa_ll jKto jlwlalJ ^J£.VI J^JI Jau J-x-aj 

<dilj Ac. (^j .2060 jl 2050 ^Lc dill Jx^\ 
oljlc. CjliLajll jA> J ^jlja-ll lllVI IjLj Luis. t_j_a^j 

xbjJl J-aJlj <j^)lJI JlG JjlIIIJIj ^jljxaJI ^jxj! ila.*2l 

IjjJ^JI djLUjJI ^_o < JjLa J^G <j| .<jllil ^jLaJJ 

<jl£.IjjJI Jju-^aLaJsl ^Ijj|j j^JjJI JLa-o 

_ xjjVI al JaG_ xjj) 2h° J Oslll 


o^il Cy cjJ^- 

^-O jj I <JLO^J <_ U Lxn^l I 
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< 1Y e^f 1 6Ji & 3~° • j^»I dd I j m^ IIj ddl uuljlJl dde ^_S 

l jJslX-) 6dJ^. (j-^J-A-O l^J <1_lls Cul^ ddl^J_duJI ^jLs ( 1-AjJlCj 

L 0-0 jU^ I j ui^ dl L^llj ddjJL. -A, <i«ujl£VI ddl t_u Ijdl 

Sj^jll 6 JjLLII ^jLa dl_Id £_ej . ddVLJI dlt Jjlo ^2 UJ_<-u2i 


<Le_e_A-0_e djl_culjd pljA^.1 JM2 ^]/JLOjjl^^fl P LlaJI _e 

6djl2 ^^J <1_^1 jj <Jd*ll J _jla^LJJ ^le Ij-i^. I_ e Ye a .Ay 

< 3^1—«-3J ^ 6-° A?j-° J! a j J£ 3b ebb <S j 

^2 (j-^lAJI ^ILlJl j ji.1_sJI ^LUaII flak ^j-U Jll dljS_do j 

.<eljjJlj Ljjl^JI <jl2l!l <JI_y_e 


Jju^L^UI £xx4j /J/ Lul 2 i^uLiy/ Jj£>2lu /jLj :(SA) 
( > ( jjxuJ) Ja SUzJ LuJjJ 

SjLj <6dyllI ddL^fjJI L_a i<^ t <Vi 11> 

UU<JLJI 6p L<- IJ IjLlj <_jljI jJdll dl jll jL»_<_ul <L mu 

L^l OJ ^ A’A ddlj-Y-e (3 d-yl_ <-uV < y nt 

^J| JJJll ^1 l Y Y Id .<JLjldiLJI dl jll j Llu.u 1 jjALft-yll 

(jAUdyll ^djl 3^ L^H-lu ^-iJI ^.dl^fl £“ LjVI £I jj I 

. 3I j2J I JjdJ_e <j2 Ia 21I I J_a2ylI ^yAJ ddlejjjl^ ^L^ 

dj <<pjjijll ^ *jL_j 3 <_s>> 6^ Pid 

6dLjJ <4 YcJjjJl <J_ JUU ^ ^ 1 j*^ I > A. I . \ 4_A_u! dilj 

(JjdJI ^ 6J ~y \l I djLiVjJI I y I ^lil ill 

( ' ) 4_LCI Jjj| CjLuLlOoSJI ^1 diyIL-ul ^ 66jL^ d^.jl 

.<L^JI old ^ ^ ^ 11 \ <\ 11*211 1 \l < AqII 6dLsj c, i-i juu Louo 

ollLllI <_£.ljjj ^_2 lj \ \\ LodH dll_1 a ^jl ^_OJ 

J \ A^L-yll ( ^ > j) < S \ t. i i \xAlll 20 Jl dlilJ)*w nil (J^Ll 

^jLa2 JaI ^jIslaII j Sjj—IIj Lj a^> 1I (Jj2 (JlLo <—ljjlLjJI 
I jlj . Lfed J Jl^- 4-jlL. (j3^_<-n Loa <_>j) \^. II <ll2l!l 

9 . * ' " J £ 

I JJfc ^jlIG <Ly KJI ^ILaJI (Jj) a^>^.1I ^Lll -L_ jlA 

.^l£. ^^fl ^^fl ^>-3^1 6^1211 ^^fl -L^j^-II 

^IdLJI dill dh° I Lc I jjj 6 ^JlAa1 I I jJjJ I ^1 Llj t_SJ-i-uj 
■ .^cl^jJI ^IjjlII ^LljV <_i^2 6d£.Li dl ll.ol ^2ll 


dd <—t i*C< 2 <d4 J d^7 J '^ > 

.j ( TrTi« ^ d ^iJ- 0 1 elicit* L-o '.^y llyJ <tiiJ/j jJjlJI 


agrochemicals (^) 


- djl jltXlMJ J-3 - 

Genetically Modified Foods: Debating Biotechnology. Edited by Michael Ruse and David 
Castle. Prometheus Books, 2002. 

Safe Food: The Politics of Food Safety. Marion Nestle. University of California Press, 2010. 


Scientific American, April 2011 


^^Ic ^^jlAjJI jj^fl jl—<l2j| (ja Sdjllll < JjIHI .<jj^aII 

A (jdall All jyAjlH j22d dllij^f pi 3^^ 

<_>H^I dill (Jjloj ^'Lu-oll Lj^.1 jl Luls JjlH .<1jLa (jJ^l_«-u 

jl <^-0 JlIL ^jJjL-iaJ JllL^fl _a l 2*^VI djlko d^jL <<]j*ll 

L .A ddoll\^ll (^.y\ iu\ Sj^jII djLsjll jl <j_t-ouJI i k* ^A 

<Gjdjy J a! y 11 jj aAII jJfc Lcj SjllLaVI did j. y!1 4-ojlS 

CjII _(Ja^jll jl (^J^ll JJ^I (^J-II 4 \ \ \ y. H <Ai-oJI JIauI j_a 

jl dk ^ jl^ d£ o\ d>^ 3^ ^ ‘3-^ 

dx^f (jl f*^ dkl^ <12Lu <<lu jl ^JLJI ^ 

.^_allilj jjjLyll jdi <jjljll ‘LyLyj d>^ u^b ^b-l 


CjOULU/ pLaIzJ!(jAjli j}K Jjj :(SA) 

Jm^LzULj 4—usLkJI 3L^jy/ Cj-JiLcf j—jj 4—jy.t 
CjLu/jjJ/ ojj$ Jit JLlA CjumjJI . Lu/jj UjjU/ 

vJjj^LzJJ <>lA jbLLj Jj^ CjLL^J iJ j£ Jj^\^JJ 


6jJu2JI <aIjl 21I 3-clU3*<n d^« ^ Jlj-cu Id-A !<^ i ill 1 1> 

^ a n 1 )d| LodA J^l jJ ^ XjUJ .<laj 2 lll 

^IjjI dx 3 lj^.lJ jl \ly.VI ^2 J-dLOJdl^^l pLolsJI d>° dde 

^-ojdl^^fl ^UsaII <^jl.<.L cdul2 dU .cjjL^-jJI d>—° ^j^l 

jjla2 JI dd^y LI d y 11 die J . dd^Lyll 6d-A jIxj ^2 I dry <2 jl*_<-2 

d)i ^ xLn a n i Li j ,<^jl_dull ^yA d-»j^ 312 a 33^ 3^ 

. dA-^^dl2^l 3-^ ^-^1 

9- 9 

<u_ul jdll j^d-iJI jc2L V I dll ol^J-3JI dxll-uu <^j^. I < \ y L 3-e 


l^yA Idde jl ^jll j^lXjJI jl_ uul2 SjA \e YdL^/1 pLoJjlII J A 


^.Id2luul (Jj^. < Y A A 111 20 Jl djl JY Anil ^2 <JLOJdl^^l oLul jJI 
< y yVyj . y yaa^IH jl 1 A^qL 3 l£ LjIjj <Jdxll (J y a^>L>1I 

( ja d-»dxJI JjlS 3-° jLLAJI d^ y 11 3-° J ^ 11 31 _lA 31 ^ < dildJ 

.djL-uljdll 6d-A (Jlo IjjljL 3-^31 3jj^VI plelxll 


<_ejl2ll Ijdll ^lll C_JJ_JL^. 3| 3 H 2 JI Jjjllll <JLy d_2111 

<oLi»lj 2 JI 3 -e Lajjlcj <j211I <3jIj 2JI ol 2 j_u j ddljA.ny.il 
Luljj <Jdxll 6 jd II 3 U J-lllI (_uVI 3 -Yj y^ 1 1 dll (^dJIj 

< y Y Y Y11 6d-A . < illl I ddL-uljdll dldJLJ j_od-e Jj I L^J 3j>^ ^ * n 

" 9 

Sjljj dlJ 2 Ly^ <^.ileVI JjI _uuj ^_a £_<_ulj 3 U 2 ddj-dl 

<j 211I ddl_uul j2JI dl d3t \ ^ 1c d^ y 11 3-e lj_ i.y5y Ijdl < C-1 jjj 1 

31 <_>L^lll _S ddj^-Ll ^ 2 JI 2 Lyj^/l <julle _S jLelj_ ujVIj 

^^Je : Id-y Idjdy ^ ^2jjL JL jjGj 3 I ^-^-jll 3^ ddlljjJI 

3 111)j < aoVy ddljJI ^2 J yA^»L yll jc_j 2 Jj 2 d-y ld| <(JL1I J y y a n 
. Id-y Id-y SjdL <JLy ^-Aj <ddlljjJI j _2 l y^ 2 Ly ^dJI <lld 

ddlj Any 11 <_ejl2ll AjdJI ^1 d2_cul dj2u <dlld ^-l| <2L-2| 

IdLdjI t—■Y Y A 1 1 y La-e <<JLJ>1 Ye Y^ll dd 1 d Y Y e 11 ^ 1 d y*Y A n*21 jA A ^2 
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JllajaUat 

! 2 U€>loom 


10/9 jljjxJI 27 jlaJll 
2011 jajuSl /jxalxuj 







culture ^jjJl <1 ij ^ 30 SjX LiUCII jju 

Csu-oCia La-uuj L^jli <2^*57 jjJJU) medium 

i.qh-^1 £-jLu J^jlI da)Ail (jSbAj 


^LslLJI <JjlU La^_cu^1^. j jy*?j •« LoAj 1> ^ biopsies 

diljj <6jL* <-u J_o_> LLoU lyG4 uuJI LjlI^ ^jLs 

cdlla jaI . Lolc 82 L&j_o£. jJLJI £j \ *<*11 G_>l Loa_ 


DISEASES IN A DISH (*) 
stem cells (^) 

<-1jLjlII j| 6 jJ-JuJlII LgJ Jf^iC <-aj < n s Jj I II (Cuu^l ^Vl) Sj ulVI 6 Jj ftC. (Y) 

.jj-<VI a^S-^JI <Lol^_ a ok-CCI ^9 

to model different diseases (t) 


L*\L '^-i/^.'C'V i n ^ / l-\ V . .. / 

^Jfr^ SJ^LU 


7 < _Jh j ^^~ LUmLJ cJ ^ ^ 

. <5^-1// L j^>l^ya^/I ^jlsLac. 


<JU .s .s> 


j\ni^ <lSiI _ci^ .w> cjIL 


OJ ,2007/6/26 ^jtL 


4jLLlLo j 1 2. ijJa ^LulcjJ^S 4_S_oLi*_» <J|JJj-cujJ I Gl Jjjl 
4 \ A 1 a ^ 1 ^ 4 A < U A UL^. - < 1U» 1 ^ \.\ cij \ , 4 Jl \ l _\ a \ 

.jjLc <Gl jj£ 4 Hie ^ m matriarch 6j <_uVI ScUas. 

^j^jjlILJI <£/GjLls_<_lJI ^jGLa ^Jl <i^LJl ci \ Ik) jjaJ 

LoAji^. L»^Lk o m l^J I c^ja j i I_ole 89 j 82 

4_oj_L*_o j _i£. 4^j_ok _ 3 l^o I JlGji_ ljj L 

lGj_ ljj 1 \a JjLs- 11 j- L^jJI 1 ^ alL^. j 1 ^j^-1 j _ S till I 

4 1 ^>.C. ^j_c 6J A _<_oJ LoJj <Vjl ! lc£.L-G-c 

<JjIc ^_3 J aViTiI I ^ A ill I ^jJziJyxA] 2)^ Gj^JlII 

^xjlS ^IjGJL-uV 4_>j^jJI <I A <I^J LoJj ilGlSj . 2AJuU_<_u_ll 

4_i-OLi-o2GLo J ic. Ij^I_L ,4_icCcJI L^UJJ J_>Jl^.j 

LliLL 2h° ijGaJI 

^lj£. ^LslU LiIjIg diJ)) : L^JjI4_> t-U lLII dilj <l^jI _Cu> 

Cjlxj-G C~yL> (jGj W nil J2>lc ^Jl LlCC. < I J_2k. ujJlU 




^LolLJI ^jl (j- 0 aiAiiJ -cull <LiC.cGI 

^c_JLuid (jOlUjII <->j I Mill Li^LiJI <Li_a^j Sjlcl ^J-Q l^i^LC 2007 ^kl _ c 

.‘UtG L^Lk 

xustomized stem cells * * lbJI a ^uuAa 4 \e \ ^ UMG 


cl j^.1 L^Jl^-OjU Sjlcl Cjj^. ^xll Lj^LC- 11 6 life (J|JJl^.IjlII _I_u_> 

2x>»J^_. petri dish ^^ls ^ <aJ1sJlI <^1 j^VI 

6jlc| Oj-^ ^^JlII < C-UULS^I CjIIaC. J_Cj j_lsIa»JI <_dl_3Li jLlLLI 


. 4 Q L~i 1 1 ^ \ ^ \ 


^Lol <jl^.^I ^jja Sjj—^.tll «Lic.c^JI L^UJI (J.O.-C :jl..24,i,.iV| j_ l3 

^jVI I^aL^ ^ I (jC^-LJI ^jl VI <4 w/mij _cull ^^ilj^VI _*1 

. LsV-lJI 6 jjtl £jja 4 Ll 2».V-C. jl J <U » mV ^kJAlJI <jh° J-k^LlI 

IJAC (jj-3 <4 jl^.V-x1I 4_lLlaJI ^ k jj^^jJI Vj-» '*- x t K '4j <^ 

LV^kJI ^I a~c—<_ u1 UU. (J-tA-WI (j-® 4j| ^aaLjlj cl>° ^^ 

^jlII < 14i\JI <_culjjj jJlsLaxJI i_al itn^l Sj£-I_cull <JlCaGI 

.^-ojLCkJI f\ ll <AJldl ^jiblj^VI (j-o J- 0 ^ 

L>VkJI (Jj)<<^i^ll <<—O-Sj ‘djSiiLu Cijliua 
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2^>l3fl ALS ^ xA^ dozens (V) CjLL-uj jJL. ^ oUjc. 
<Ll^ 33 ^-l ^^juJIj l^_al_a i^c jbiLa 

<jlj> L .g ^ 4jL^b_) ^ l^_J 13^.1 a n I ) Uj \ S ~s.i ‘ ^ ^ ^ 7^ JLjLL - i I dh° 

^.ilAJl ^AjuLLi <u^jl-J 1 L^LlJI _ aIi (Jj)^.*n ^il 

induced pluripotent CjIjJ-SlII SjjjuXI SjArJL) 4—ifcA^JI 

Li^lA. ^il <4113 J-*-i I 4 I 9 .-o^j o-ol ^ _ 111 ^$ stem cell 

jc^^L^JI 6iA CjIA^JLcuI jvj Ja! <|j_>J_^lj Aw xs~\C. 

<juh-ol£. LMA. ^_a j < motor neurons 4 _£CjLL 

^j-a^J I o^A, Ac ^_a 6 ^-Culjui V ^ I 6 j aViLlx> ->dL 

Jj3j .ALS ^2sj1L ^ _ ni\,C. JiS_ Jjj 

4jUL*j^-1I J) \X 11 ^JJU _aj L^LkJI dib ^yA <_^lllll <L^ _<_<jlW I 

^—a ALS cj j I ^—ill 

^LlI IjLcI <,J_A3-a (JS_Joj <2x>^-Ldl ^ILl_<_ul jiLl 

.petri dish (Y) ^jj,j ls* 'j^ 
jX^lLa I_i^iLlJI <Sj_A (J _ILa 7 / _l^UI Jj _ 

. 4 1"' 1 a" a 'As~^jj 12 (yo 4jj!^a <Lc. J) n (_^l dL_u J CjLujJ ( ^ ) 

. IDLJI j-a Lajj (^A^i (3^h ^■*^dL_uLi (Y) 



aj^_im Cilxj-Ul tn.ia. jdli : JjLi 
. J4L_u 4 icj^ 11 LiMaJlj 4 (y 



- OJJJLl - 

Stephen S. Hall 

^j-1a jyjL^JI <l>Lj£<^. 2 i±cj.^JI L3UJ/ cjLa^jISjSLUI <- 4 <^>_^-j ^t3 

jJij . (2003 <Houghton Mifflin) Merchants of Immortality jj-LUl jUi Sj. jL 
((«_J 1 1 r^cVI jxlc ^Jl 44 mi 14 II 7)^ -2 ^ II" <LuA£j J^./ ‘LlQjjJI 4x \l~iil CjjJ <<^> 

(2011/3* Vintage) Wisdom: From Philosophy to Neuroscience 


La j 2 ^_a| L|)) :<L^jLlu> < 1 ^LL <Ajl-^ _xJaJI 

.(( JjlIjuJL lj(J-S J-il 

Li j^c luo I_i L^. 1 ilual ^jl_ ajLa! ^LilLa_dill o_ 

<(ALS) I j\ _ t ^Al _ cujj amyotrophic lateral sclerosis 

dsoj J-ajlj degenerative ^ < <iSYi ^_iuvfc j—o j_aj 

Lou a ,1 1 a A) I c_ajjLj j < JJ_dll L <_» VI 

<^j^. jJ> Jjwnjdl ^-11 <juluj Gehrig’s disease 

jll IJ-A ^Lsu <jL <^l jlLVI 6 (^^Jlj Yankee Lg _^lL 

I Cjj^-Ls LoIajj . 7 y_al_*_s dlJj JJL_s 1939 ^.Lc 

^jL < Laic 89 LJ>a£.j < a \aII 6 J jJ^A 

Ifdl j\c , _ALl dll^ LaLc 82 l_Aj-ac j ^ 11 L^laj^ <_l 

.^IaLJI ^_L ji ^.xI.ILj 

Cj cujJ ALS ^lji,l CjY L^ a ^j| a ^C^jJI _lc 

6 J_A j) jil C J_a ^jl_U£i] jll I J_A 2 )J_s <4 ,blJj 

l^aL 2x3^>3*--lll <_1 jLsJI jIj _si o^l^l jjala .<JjL*JI 

baJL) Jj)kl > ^lijJsl 2h° cJS_dl) 4-d x/^iVL <l*^Lc I 4 J <_^IjiJ 

2)^111 ^ a^Oi^JsI 4 ) \ ILc. ‘ \ \ t \ ^jJI I _dill 2 h° I 


^_a ^jlaj-ll j-jljla 2h° <L$dLdjl> Cul a3 JjLI .^1 jJI I J_A 2)3^^*-^ 

1 j-^dllI cdLVjJIj I ^jl 9' LLLxJI 6j-A 2)-° JLl^i 1j c 

^ujJ <jL*^yy jJ> ^2s>j_a)) : I4JjIL dilj (3 . 4 jk^j>a^fl 


jljll l^JLa JjLL bjyA (JS . ((2)Lujl^f I CJ^ <d_S^L_S 

(Jjl^JI jl^)ll 3 L <<=-lj_*JI ^ _ cu l^ a Aa ) ^_a 4 _LLsJI 

j-* 8 f-4^ Li—UU 

(lA 64^1 

^Jvl 2 a1AjlS J _ jljj <L$dLdjl> 2h° > j-oVI 3^1 <_u_i 

La Jia — punch biopsy ^j_^JL ^j al 

^La j-JjjJI 2>bL jJL. 2 )—g odjj *1 j_a 

^_a <7/3 S \SxVill L^Ll. 2)U iilflll . j3 a \ I a 3 I a \ a 
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« awi i 




(*L 


VjjaJI i a 1 11 Sjjijj*. oLal 

' ♦♦ * ♦♦ * 

L»UA Jj£ fJi i(J4 (ofjHj/) jodLJI j-o (j±L± dUjj tjLuLJI ^ LbijlSLU ^ CjLuIj 


Xuj 


uL» jjlJjLb ^lubj 

i\u^t Lj^Lk ^r-iu^ij iuLAi^ jl^aj Ciiii^ 4lsu-ul^j iJdnb Lfr*Ai ijaj ^_UI (fibroblasts <jijJ oLojjl l5 -4u_uj 3_lo 


oLu.^1 Jaju 3 

3_=k_4Ij-J $jlfc| 

^luaU 3 <4 <111 oLajj^l 
<Lu £>3 <c L»M^» 
«ClljjUl dJJJLla 
J j ^ "' "' jl 1 ^ ~'C-1U"', .,1 ' 
£l ^iVI t>3 ^ojUI ^1 
.LMaJI <jA 



(iPS) 3^UJI 


0 3^ilK'u> 

, 


j^ia.LJI 2 

3-aItlIj olla JL^jL 
3^1 oL»^jYI ^Jl 
gji <i*t II qa Sj^UI 
.JbJL fLAJI 


jJ_=k j*a L^Li. j^k l p_i_i 1 

. ALS jXL jaj j-a 





3_aiud Cilajji b^Lik 



L*dAJI _A* ^j) Ido I <Ljd Sj jLaJ Cj UlA-^3 

< jj^l x nL> ^.Lojl^I e -1 J_d < 1 <_ojlS <J Lc j(j_ Colo 4 \C. W II 

4->_\ dVdl cdjjAll £-o 4 j| ((^jlU ^AjdJ 4 <_ul^ J» 

.^cLjlx-oJI jldiJI ^d 1) > a l xVm^I 

.ALS ^AjJJ <—j^LAI ^cALL 2008 ^.Ic 

V 1^_jl 3 £"LAdl ^jLs ^IAjljVI CjVL^. u 1 ic 1 OkbJ I_oAj 

1 A>| (_< Ikl \ 4jdlj lJ _t i j 4 4jLoddl £^)5d_ll 6^i ^J-C J_oJL*_i 

&J-A (Lv^. 1 ^jjjJI jlj-3^1 (3-^ <-J <-uIjlo J_9^j 

A' Cj 1 \ XS~1 _tlJI <£.^jLa .4JUJI 6J-A 

^ I JI <l^jLlxjQ> < s_jl ^_11 Ca J-Ql X S'" OJlJl 1 

<j12jlJI » ^Li x^> ll JL^Jsl Iju^Jb jao (< L>iJj L L> 
cj-JaJI ^1 I_tjjULjj ^c_jlj-olj ((4_>j) \^>. II 

<4jr.j^ll L^LAll JjUjLa j_j translational medicine 

V cJ ° < - J ^_Lu ^JLc <(j^ c .K>j 

^-jl.^-> (J^Ijlj 4 J <5 _ ic jl~^J 1 L^LkJI (JL^-o o _ ^jJI 

CjLj) \ x^>a 1) » ^_S (O^jlAJI 6^) \Cj <d)J_<_ujkliA .E .Ch> ^_o 

. LljlajJ^S 4_»_^L^j ((4^^cJsl 

New Uses for Old Skin (*) 

i^-y cj! ^jlLJI ^g- o l a Jl o< 11 jjj^k j^UkLo :^yLj^k*<H t_j—LJI (^) 

,<j_lia <ji_o^L«la 3^jJl1I J *j ~v~ Lu till ol ^ * llaaJl ^ c-SjIjlII 


Jl^ ^j-c CjJ _LI 4jLl 3J 4_i_ul^J_< ^ Ju 11 I^cLLl 

1 x A \ I 1 ^_ \\ Lo^ <ALS 


x^rsj-& J \ C Cj 1_* J-* 




,^JI 


ol^>-LG I 4 J dxi—^ o' J-^-^-U c j-^ cK 

Ul J_^Ia_i_u I I J-3LJJ . 4 X A ^ I Lj^LAJI 6 JjlLo 

i ULTyJ. 1J _LajJI ^k.\?ill ^ O ^AlSLjUlJ 4_!lC J_2iJI I ^ A II 

.cjL^^Lst^ LI^LaJI dij I jAJ lx <iL> 4A-1jl 11 I j j JLcdJ 

^^jXI ^ i ^j-olAJI jfj x^"OI I j_^ ^"LikjJI c iJUk j_I 

q ^ ^j x < m dj_ i_u 4jU disease-in-a-dish ^ 

^1 dj t_uj j-ij-sJJ (jA jl^-LJI 

<^JlsIAjlJI 4 L , ,.1 4loI^ll CjI^ II 9. _clU 6^LaA 1 ^ £^yuu\ 

^JlsLLsJI jLl^.1 _x_xjl 1 Ayxj LclLlI I cilj^ 

cdkJI (—1 <_<JL^. LajIj£-I ^1 4-j j) 1A11 _II dt 

4_al_x-Al .4 I A<11 1 ^^ \^ t_uJ 4_!L2^d-*-ll L^j^LaA ^jjjLuLI dl 

4_!LC^.\-d 1 I_»dAJI ^jLa <ALS (j-ajll CjI_ c±s\ ^Jl 

J-oxJ ^UA> ^_1 c d)^l L^_ol J A iX 11 1 jAL ^4 jL~vji _x_dl | 

<S i^\ ^jj| dlj ^-3 Loj i^j-Alj-c^fl oLL_ujJ ^jLoj 

^Vl f dl O^l^ol j_fkis-ll j «sickle cell anemia 

< Jllll Jjvx^i .Parkinson’s disease jU j-aj 

A <\< 4 \ d^ L^LA Ij^T\ \ d lAlil (J^jl^-LlII ^LLli-ul 

(—dd I cj L>^ x A ^ UAL I cj *2 L^. ^AL^kj p..lAA\^ xV> s 

^jd I j < 4, \ \H I Cj Ij xA Ai x <d I Cj Lu Cj I J-> dj . 4 dl A11 
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bUidl 7 

Clb j ^ ^ ^ 3 Ml II 

jblVV jl y^=> JVb 
L^^lc j_i£LauxJI S^liS 
^b|J . robotic <LJ| 3iu>ijla_i 

jbaS s_iSJ^3 jLuVI 
Ili&J (S J ' ^ ^ JS ^ Jd*,l J 
L5 i£ ^i.aa p|J^.L ^LUJJ 
£jVLa jjjd £_<_ul J ^Uaj 
3-Lu.^J.I j-l^IajUI j^ 

.ajuAJi 


SjxliAA 3 ^ <Vi 


blbdl soA jV l^iaj 6 
5-UJ-=JI 3ui^» II 
jAi jus ^ avib 
, ALS (jojil_> uLu 

^2ljL^2l^JI I ^ tlo 

.(jojXI Io^-l Sjj^iU 


J ^ "' ^ * jlic 
a^k-UJi 



CaLbydl J^ju 5 

^ OIjLJj^U aiaLJI 

■*<«■->■ II d ' ^ yi 

^Jl jydl .^l^dl 
.as /> .~~'L' 




iPS bMVJl ^vd 4 

axilla. UL-u. Vi j^sai 
jAj . jsasJi 

ailusb jjp V ill 
C/-lob>. j->j 1 * 1 ^*> 

signaling oljLijU 
Uaj molecules 

cL^jljjJI jjVaLa. 

SjUj retinoic acid 
.^bbbYl bMVJI 


JSuJiJI Va< u~\ 


.w .g> JuicJI IA& j-L AAlj .vjlIajl^JI 

^Jlil jSX-jJI jXJLJ e_3j-cu 4_j I 2001/8 ^Jl ^ < 0 ^ 

oL^WI ^,lc NIH 4 _^o^All 4 x^ll j_&L*_o 4 _o,_v^H ^ j_II 

oVVLuu Jj J"S. ^ J J-C ^.1 ub^>J>_<-<j| L^-JlS jAL ^IlJI 

^All ^j-aVI jAi 4 _i1jl1cJI 4jl£.jj^JI LV-AJI 3- 0 J_*_aJL* 

L&ALAJI 3- 0 <jlsL-^I cj*^^L<_u ^ La) 3jalc.l ^Jl JL*_a (JS_Au 

L$_3 jL-yji_<_ul ^j\ a \ ^jJI CjVV _call dilj Loj < < Ia£. Jl~3 I 

CjLcJ)^ Cxoli <dilj ^-l^- -(j^l^-aVI £"V-C. ( 

<J1oJlc ( ) l5 —cijXI (J—fc ^lijJI CjL-tJ)^.^ ^-O ^Jj\ 3LjJL 

4jl£. Jj^JI Ij^LkJJ d)j(JJ(JJLJ ALS ^j-i^Jsl 

Lr cuL^J| ^I^aII I V 4-L^IIxjjlo CjI^)JlL^_o o I_JVjLj 

^j_o L^_L^_oj jxjb <ibl _ I ^ ^.j).V> 

j£,|^Ll| ( <; \k A! s <LLjj> ^yj _i^jJI 6^1 jJ 

1 _ 


(*)2 


2010 ^Lc ^ <l_j 1 VI ,<^^JI LUiJI ol 


UtCA^JI L^Lkil jjj 

jXJ ^jJI < \C J.-J1 LjVAJI J -L-L-y IjLijJ V I <-J 


3-ilil^JI 4-iCA^JI LAI AH j oIujI jjJI 6 Jj& 1^-cLv.Aj 


U 2009 ^Lc 
Ji 3_aLLJI 


j_aL»JsI ^Lls VjJIj j_a ^jiL-^As ^Jv-y jixA5 

^Jl Lo_o (^J ^-1 6^)-c oUwjVI J->j )1 <_~s. A^>ll Ajui^LlI 

^j-cAijJI ^j-o cjVL^. ^jl^jJI JL^-ll IAa j-— aj 

. VjlLj) 11 ^ aAjAJIj ^_ai*JI 


A NEW ROLE FOR STEM CELLS (*) 
patient advocacy groups (^) 


<i^VI u-° ^ _ill j embryonic stem cells 

jLl <JU_U 6j_u'lC ^jqjI JjloA . LAjjLj ^j- 0 J^.lji.1 

^LLI ^ \*N £\~S Ljljlj jiJLsJI jl .A J> 

.^Jj^fl 6 j-gJJ ciljj JaIA ll 3 jj buu 4 A4 jlCJ ow L^LA 

^-1^- 4^l^jJjjlaJI SjAaJI I_4_ujjJI LV^JI 

1 ^ .o 1 i_c 4 »JjAl I l ( b-i 21 1 ^ t < < a 1 

3^Kcl cjjI^I j _aJ _cu^JI LA^A. ^^1 ^Jl Jj A\ 11 

(^^Jbb) uLuU j£, J_oC VjlCJl^JI LV-AJI 6A^ ^1 tAI oj! 

^ ^ l5 _Aj JS ^V-sJ made-to-order transplants c-UKII o nt^ 

Cr^LJI J ^LJa^fl ^J*N Anil j 

dj^L^il l« Ac jXJ^^flj <£_<_ulj (3^2^ ^AI^II 4-clcj 

.^V-*-ll 4_LlA ^^al^-oLj 

^Jl 3 ^_ i - a ^A 3 I_ *ia3 Ia_a cj— lljU (jSJj 

olAaV^Al jUJI ^a.-aAll Jjj^JI <Lo_aVjI . J_ 

a .\x II Jjm <_aJ _11^5 4 jl£.J^JI I iVAiJI 

j-»V 4Al jl 4^LaV^Al (J^LAjlo 4 \W\I1 cu^jla alia :4^a Av^dl 
4^lC J_^JI LVAJI ^-1^- (Jj) II 4-iij t 7 m 11 4A^.^fl ^_3 VAl 3-° 


15 


(2011) 10/9 f^ii\ 










































JkLVI ^a 4^jaJJ okj \II caj U^j- 0 jA J ‘ atrophy 

2006 ^kj .ALS 4 ju^.Ijl! 1 4a_cua j 

ciJ^j *<<11 ^ 1 A dl 4^^— ljj o^j^a Loj\c. 

Jjlajl_A _Ij Jalal j 4a jp^.11 <1_jIaLII Jkaa <£j _njj> 

4a_ul^)J caj)hn I Loj-J_cua 4aka| (Jaa^l ^aJ 4 W II I \\1 A 11 

• JA <j* eA4' 

4a_col ^alala Ja-~vla ^j-kl ja_coa oa^J dilj 


& jlk ^aa ^ o k jaaja ^aa . l^alaa 



U*^ ^ 


.VI 


fra L 


o-° 


Jaodl 


ol J-^d ^aVl 4al_£a ^a (_£ Jj£ (jl W ^ flL> A^ajk 0) <ladlad,> 

4_aLllll okukcJlj 4 tc. W 11 LVdJI 4 \ ^J Ij) i \ 4_cul jj ^_S (Jjj^a 

2006/3 y- 


I j-A ^.la < LuuijJjS (jLjui^j 4jlLjILo ^a Whistler jJ_cuaj 4aajaa 

£aka__cua 4aajk l_L-ojj ^jj) \ ^ 4_aaka <JaJia _11^ 0 ^.laJI 

reprogram <La ^ji SjlxL Ijajaa {J\ j-ljfdl l$-lk <-J 

< laal_du> ^J\ a\ ( laj_A.C jLuJjJI ^y SJj^.lII 4jlIIjJI LVdJI 
4 Jl!UI LVdJI 6jlcl ^ biochemically 4aajka 

laajJ 4,)C b W 11 I_i^UJI jl 4aaaaacJI I_i^LkJI 4a_cua la 

<laal_cu> jlk I . L^aVdl jl 4 jl^VI ^.1 J-aa_cut ^Jl kckJI 


SjjjlILs (^LVAiuia) Sjkr^A 3-icA^. LMA ^_ 

jaj . (iPS) LVkJI jl induced pluripotent stem cells OIjjAII 

^aj < (Jl 9_<-uaja> »2 V ^1 dlj) <laal_<_L> i <* t ..wlj) jxL*a dilj 

Sja. ^-k. Lql^jlq JS ^.1_ai [Wisconsin ^ _coj^-cujj 4_ juL 

llUL£ a jj ^/o/fO) ^LuuVI 4ca-coj 1 £ja iPS L^UJI ^IjaLi 

.[12 (2011)2/1 , f^\ au'Luuiy ^ ilcKJ! 

<-jlj Ja_s J_a3jll aAL^JI (j^a ( 

SjIxLj ^ j <d)l^-»l> clu^cljJl ^ jjJI dilj ( 

. jjLajla ^ a cellular reprogramming 1 3— r>-aji 

^-aa^-ll Ij A JjlS ^Ls cala <^jL^-d> _^1 ^ 

4a 1 Cluc^. <(3^k ^ col j J 6^5vid 4 a^LAJI 4aaj^a 


<^jxlLcuI .V> ^j^Jaa .4 \alc 4aalaJI 4J^—dill la I 
^lijal dlllA d)l^ 4 j| [ALS Jvjij cul ^aixJI j-»J-ll 

^ja 4 _Sj _cua 4 ts^\.'\ a la^lA. jLlL^. 1 _oLa. 

dlJjj (olalj^ll 2 >° J 1)^41 2 >a ^j-cAj-ll 4jCJ^k laMA. 
<(( j aj^JI ^ 1^. 11 I j_A)) .(j-^lja^fl £ja 4£.ja^i _L^. 

Cjla J\ i/'iC. ^ 1 c. (Jj) is~\ 11 ^y\ i/^"\ \ < L> ulcol> 4_Lcoa laS 

^UjJI jl ^lajJI ^a 1 ^ % i Aj ^aa <4a£.Ja^JI la^lAJI <ja 4^ja^aa 

uj'A^J j^b 

^-k. ^a_oJ ^cl I I VI .((WatUSi ^a_u^JI^JI <JL^1 Jj ^LUla 

• Cjklj) \^. 11 ^j-k. Ujljj^a ^aJI J 1 11 j)^.\ll IJ A 

1 a d^s. J-caaJI 4al^_jJI j 4aljaJI dh 0 ^ :< ^j-di_<-ul> J[^aj 

((.cajLaaJI dllal 

<J Jl _cldaj .H> j <J_uaa .M .T> ^[2 2002 ^1_C 

jj L dlu~va j xVi\ ^ laaa^J^S 4_3La L^. ^_ jc^jJ I I_o^-^a^aj 

(Ja_cOLaaJla 4_ia Ij),^. a 1 Cb77 4_ JAJ! 4_k^-a ^a 4_^a_A VI 

laVkJl j»a jJ l^-al Jaia_cola l^ala ^aJI 4aa^kJI j Cj la^5Lll 

Cx& 1 j'-^ (jfi <_it jiJI 

laV^kJI 6 j_A (j| <jjjj> ^9 LJI I .4 olaj) \ <ls\C. 




Lu^a^Ja L^ajlcl ^_k. (JaJLJj 4_»JlaJI 4_dA 11 \Al \ l^_ia 

<4 \\ 11 4a IA11 1 ^_ia 4a cua 4_1L^. ^Jl 4a^aa^. 1 a \\ ^J^iaa 

4aLCJaJI la^iAJl jLcOl^j ^aa ^a ^al^aJla l^J laa-uJI ^a 

jl* d) 1 (Jjl^a 4aSJj . 4_adilaJI 4aj) 1A 11 aa3 a nil ^y 

<_)_cula embryolike cells a \ < h LjM-A ^ I _ Ijla 


L^akccul^a ^a ^aJI ^laajOJccoVI 4aa^k jn^J_^a_cua ^ ^J4 

jA.1 ^_A <d)l^->l> 4a j2j 1_ 0 • 4 ^a,*dl 1_aal 

AcAa y ^a 1 ^3cIjjj ^xa ( jJLaJI 4 \k ^Ja_o <4 jlJ la 4 \k 5 1^_j 

4a_LoC I VI . L$_» 4_tas 1 A 11 £ |^jJ I A! I^j I ^a_cu 4 \ ^ A a ^jlC 

JjlC 1^ \\\ VX^k. o^lal ^ 4Jl_»a jj^. Caak <S J_A 1_ cujlLcoVI 

Shinya Yamanaka (^) 


laV All k a h A ^ ^ 1 _L~v 3 cu L J cuaa I JCj ^-^ka JaxsJ 1 1 J_A 

^aJa ^jl (jn^^k.311 ^-IrkJI Ikl^J ^a_cu jaJ . 4aC J_ 2 cJI 

^aJ-cj dLcvla^ J_ qjlJI »_j LcOlcV I ^ _k. ^a I_Ja 

^_o_cua ^<>3 a ujaajaLcuLa 4aV^J 4aja^. 4ala3 4^j_cu ^a ^_oic 
^) 2 ajJsl olkA^I 4aal^-al ^jl <^^^3 _ij(j> dJjJl . Curis _ & 

cJl_d^V kjja lajJ cul laJ ^ jaa I 1 ^ a^^ \ ^lakVI ^a 

^jla < <>l olsJI ^aaill > 9V A . j lsLL»J1 

L5 aa .^aalLsJl k_si_d33 < sla 4 xaIc 4a^Ji_o 4a jJ Caak <dfjj> 

O kva I ^ l^acla ^la < 4aj) II 4a laid I ^a ^al call 4_LaC ^ laa I 

,J_coa 4ajL^a 4-oaa IJ l^lac 4al_^_lll ^a ^cacc^l ^ _lc 

^a ^j^JLcuaj Tysabri 1 m > n Id ^.^.uaj 

.multiple sclerosis jjjlIXI c^IuaUI ^ au_o jr!)Lc 

la < <Jj3 a V<3 \j> ^ <^J_cua_ 2 k.> Cj ka 1 ^ca laaJ 4_C Lo_cu JJLa 

^ja ^_o 4a_u-cuj-o ^LdaaV J-oC 4_Ltak. 6 Jj_cua jl J-cla <4^a 

:<jjaa L^aa^s.J <4ajka cdl J-AI old 4_ iCJj^JI laV A11 JaJ--^. 

— 4aj) 1A11 ok-V-sJI ^-k. l^aal ^3 AI J^^a V 4aajLcuja l^ab) 
1 ^ '\\ 1 \j — 4aCJaJl lailAJI Lla.jJ l^aa ^LolIc Jjtaa LoS 
^a .((4ajjVI cdl dATsl ^a 4aCja>JI laVkJI ^.1 Jadl_cula ^.3^3 

dyacl^ cxH3l5L)' jl^a^l d)k» < caa^ll 

4alcj <d>4JJ > cJ^°^ kia <dilj ^-kj .A^^aJI 6 J-A J \ V\3 ^a 
4_culjJ ^a 1 ^ \JAjaa ^ 2 kla J i^jajjaS 4^j a7« JV-A ^y 6 jAaJI 

spinal muscular La-ultl ^^xLAj CjM-a-kjdl j^auk ^j_o 
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4 i u II y* j_>caJL cjI3 jrc. _II L^lA.j 

(j^Lj^juJI LliLkj <neurodegenerative disorders 3-u-t^VUI 

O-uiiUJI (j jS mi j_ 21 —> <lL^JI c> Ij (<-KS*JJ) 

.juvenile diabetes 


*C-1-11^J| j—UUL^. Sj£*S^ LjM^. 


2/-^ —xlll 2£—J< Alii (2/—aLaJI ^ 

La J[j) 11 _11 Jj Ua^) La J^ a ^j Luua jJ jlS <_a_a La* 

( ALS 4 / ^ <jj (_L_> <_»j) I ^ _ ljj 30 ^y. 

_(-oil aJ-A y> J_> JjlJIj . 1 g \a J-J(j-ll cJLlA j 

La JJ-TV j ^j£. v,_Ldu^JI ^3 ol^)Jd-a ^_lc ^£j!La*j <jiJ) 1 A 11 

yz Ajlda ^ ^jl£.J Ajl_^ CjVLa-j 2 A-J ^alA d*>Vl 

<j 1 <jlo_aI j _jlS^I j-WI I_a I .ALS y^j _II 

dllj J <<! dcLfl ^j£- ^ I is~> ffL I J_> JJ J^jlL (_)dajJJ <Li_ul^J 

c.) L>j) \ ts\x II t_3 L^> i ^jJI ^ 2 >j-ll <\ x \ vL J^a. Lji j_<aL 

Ld I £ 2 1 Li! m I ((J 111 I Jjui_ ljj j . jja-1 I 

^_Lc eJj^adJI 2 /As iSxYJI ^ 4_AaLJl Lj^UJJ ^_ol j_a2 I_ ljj I 

CsLJ) \ A^ixJI CjJ _LgJ d)l jJ * > 4 \ \ Ob'— 

4 L , m! 1 All s '\A ^ a < \\r w \ ^£dJIJ <^j^a 1 i 

L 1 H_ A_11 1 ^ lie J^ILlJ ^IJI o LjiJJu-OlxJ I ^ I 4-Cj) ^ ->k ^ 

^ JS j jc_ jlx -^1 j . astrocytes ^_ ia^AJI 

I J_> JAS <^jlaJ| 4 xxi^jJI L^lAJIj C-)L>j) \ ts\x II 

l \\ r> \ 4_La!_2^o 4 \^.* 2 Lc CjLj^^-C ^_ C Ls- 2 ^JlIIj ^Vl o LoJjlJI 

LlL» ^jl jl < A-Cl^jJI L^t All ^.= - -— i JoLlauJI ^j| 

. J-^-l I Cj LjiJJLx-OJlJ I 


2010/1 _ cjuJI (J(3jl^.Ll1I I j_» <(JI_ ill (Jjlj _ ljj (^-1^- 

^_lc 2000 j _^2i j_ uGJ ^_jJjlo ^lj_2^L> 

^jl <_s^jl1 clljj <ALS ^ <^jj^Jsl oLjijju-^jlJI 

cjLji j) \ ts\% II LlL» <JILI ^-1^- 6^)JaII oIIj^JI aj_a L>_o 

4_iLt^*2 Ij <2Mj*_ 1I ^alLJI ^2A^dl >J)! ^ 11 4 

jIljJI ^jl^jJI g. oLj^jJI Ij_a I ll j^L aj .ALS _IL 

:drug screening j^UlxJI 3* liS 4 I L^L_u1 

CjL^ jll ^jl_ lL^.L ALS ^y3*j) _11 j>!L> ij _» j| 

^^LaJ °VlJJ—llJ *1 JaJI Sjl jI I— J-aUcl (Jj—<_U ^jdl 

oO^UI J^rJI c_aJL^_* (J-oVI d)l^ ^j^lj_o| 

0-°' ^ (J^ O-o AjLli^l c^i ^ 

j^.1 ^!iLc. ^_a 4_ol _ ljj I a \ diiJL-v-i <^1_«_oj^U 


MADE-TO-ORDER STEM CELLS (*) 
Food and Drug Administration (\) 

25 <LzJluslJI iLxL'UI 

(2011) 10/9 


L^_Lai ^ L<-<a y I L^Lk. 4 ^ ajLc| L^_oIj^Ji ljj I 

a A ^L^lA^j ^ 2 ^jli 1 I dilj-SLJi ljjlc c -1_<_uj ^ 1c. Jji a 11 

. <JlLqJI II 6J^J ^LUJ 

< ( jLi ta j|> r>! <Ldl_ lL> u-JJ) 1 a iI j ^.1 _ luL 

(j a A! jLl^l ,J_aa_lJ iPS < ij^LJI ^-j^Ld ^2)-° i^jJI 

d_ Ij ^ .2007 dJjj d)! — ^>1 

. L-olj 1 U.Lic ^jlL ^j-i^Jsl <l<_uI^ j_» ^LlLU ^>^-1 

4_a_^ 2>°] LajXc2x 3 <*-^3Ldjd> duil^ .Jlitl ^Jjui_ ljj ^_lc^ 

(^rdLdljij^JI Ijr\3& \k _Call I_iliLiJI |^ I_ 

Lfl-dul-Ji _<-uV IjlLl!) dlljj ALS ^ I _o_AjJl£.j 

-^2^_ jljjJlX a oVL <L^UJI <^t_ := ^l > < — J ^)LiJi 

*\ _tiul C 2>^1 ALS (Jj^-ojJ 4 /^ L~-v- ^jL-ssuo 

(2>J)! ^ LJI 4_lS Luui^J^S 4_a_aL^. ^oLk. j \! "s. ^ 

jvfl 1 aa^s (2>°j) ^—<-AjJsl ( ^a L^lAJI —cu L^jdA-s 

42Ls^LJI cj^-L ^3 Cy>3 -j-6_d I AjaJ ^2/^ u -dl (j^Xh a v> 11 

.CjL^jVI A j-A ^LiJi <U-<aj-3 ^y 1 < t ^."s I ^^-LLo a Vi s iPS 


La [ALS £jiJ_ 


*±JLl 




<La. 


LJI] 


'U^ 




L^lA. ^ l3|jj Ldl LaLo! Ljda Ij-d jaI» : L^J^Li 
<_i y2k3 L^-oI j.A!;<iL ^2)1 LljLajI ^4>j < Vm 

((. La Lo! <LaJjLk_c 


^ (^y LaJlA I (^ 5 “^ L^l A. II ds^^Lcu 4_a J ^ A 

^jJU-oJI <JLilJJ^-II <Ajl^ _dill yj <^lLdl LMiJI dl_L ALS 

Ski . A29 4-j-Aaji.l o_ lc j <^>^l _dl» ( j-ij-LI duLc yi\ j 

ijfrXh AAdlll y> y> AJ^dl jJL^JI L^iLi. Ajlcl 2 >^l 

A29 4 a A ijJJ jy£- 2>^J < <juu-ol£. L^Li. ^jJI I 4 LJ ^ 2 1 ^ n 

<lajLJI ^Ll^wJ _cul y* <j| Ci ^ * Aj 1 l ^ aAj-o <_ 2 i.j Jj 

jj LJ >, qdV\! ( 2)1 \Li!_ <_uj L^Li. ^LlV iPS 

LiUJI 2 >° CiLmaJI dlL L^1-^1 Ski)) :<( 2 )L^jI> J . yjy >j 
< Lui txiljJ Ij-a^ (j-oLi dj^fl y& I Ldl^ 2A^ ^ duJI ^ 

LiUJI AjlcL ^J)l dl^ a ^ <j| Cujl 2 (jl J d 

I Jl^» I Jl^» I Jl^. IJ-^. yS^ 3u y A jCdl^ 

2 )LlSjC _dill 2 )LLa cdl^ jd <<L^La Ajld ^_)daj_LL c^L-OuOj 

((.<Lt-^Li. <JU. 

2008/8 ^—mil jJ-C ^~s cj^-L <—<_ul^)jJI a j_A ^dLij 

JjL_uj ^_a ajI duVI cj-aIj ScienceyuLiI y> 

^.1 J_^d_<_ul A^)5L^ uCwL 1 jaI . 2 )jl_» ^ aIc dbC^ds _cVI 

<Jji _<_UJ ^j-dsj-ll ^LdV <jl£.CaJI I_»^LiJI 

1 ^ dc. J[j) II (JjuaJi _(-all jl uaa-aoJI yj < 2 )^ L^lA. ^^ 1 ^- 

oL jw^a a l l dlJj ^ Leu - ^j-Ll JijL. , „ L 

t^cLidJI Cj*^ xAaJI yjxjuS ySj _oj ALS ^-di^-all A 2 )-»-all 
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JllajaUat 

!2U€>loom 


10/9 jljjxJI 27 jlaJll 
2011 jujuSl /jxalxuj 




a- 


djV! 

Kg ilx U 


3 ^ h a*u» y pi* 

^ ^ LjjJ!£ jix t X La A»j/j < LJL^. 

La ^jj <Lj! iC . Zju L cAJ/ iZ) La^L^J.! <Lull^lxJ! 


— ** . 

4. lx^sl^ 


xJ! 4 jJj^j.l(aIZ a $!,J ( -a ,Ua ^ ^L .A lJ! lJujJU jjl±xj j-ljjJs! ^J.4 


<lluljis .S .M> 


J 


JJ3 J-ll dlUj I ^j-C jLxjljVI^ <-LaA 2 4 ^ 11 icLa ^_2 

^_2 4jl 2 »_)^i-j_LI j} \C JJ^OU lm<i 

. j) 4-Jl2jlL~^ dul^ Ij_ UU 4jL^jLlJI OUill 

.V LJSjuI ^ x AIaJI ^La-^SlsI La 4-j_^ia->j 4l1 j \C 

. oAx^C^f 1 jXJL&LLaj ol^Jl ^j-a ) ^J >1 .tA^ll ^1_tall I 

i_J Lx-OlC^ I * Laic £-jJaL_uJ £jj)L>l a yj> is-i 's CjLljuH 6 d£- Lcujlajl2 

j j-LQOJ cd2j _ 2 JI £^LajJ| Jla.1 J ^-11 ^IslJlII (jl_ s_aI 

Cj L^jJ _<_u_i -LaJLi^l ^_jJ 1 ^_C La J_1 1 -La 1_ Jojl 11 -La 1_ oj | 

JL cjl! _cul <JjL^-o_> ^jj) A ->. U | J_i ,J_* Q U sj . 4.1ia a ^ ^ Q~ 

La ^LOA j <ol_o^laJsl 4_ljtS l—4jJI i<ia 

dill <Jjlaj <Jkal <jl ^Lo <aA1n ^^-2 —HI 0-11 j 

^ La jJ I -La LlIu -LaJj 4 jlL Li I S& (JjOLcu-1 I I 

Lc jj^jall <Lo_>ja 1 I j£.I^Lll i_J-.n ^1 L^-Ivq-j < \\^jJl oVLaJLi 

HJ k«J 

j_i«<JL*_al £jL~> xj—u (Aaq'Ia (^^-1 cjt^ 1^1 

J-aI V ^Vl I J—A <lsLx_o oaj (£±a ^\ ^— 1 | 

(jl <ol^) JtlJl <jlLi^ Jj a. 4 ^ x^al j <^,lllr> 1 

^Jl <LaLaJ >_i 1 ^ 1 r> lc.j j(j_^J>t ^11 ^.Ualll 

tVjlc list a ^ LLj ^jLo_t-aJ 4 jlojWI ol J 1 

Neuroscience in the courtroom (*) 
brain scans (^) 
criminal defenses (Y) 


LT 3 £A> 

u 


(j^-ila-LI <_a jla- j 4 oCll u-icl <_ul 4 ju^£. 4-2 Ji 1 

IlL 1^J_o J-ojlJI olO ^jl 1 ^Jj^l 6j-o.ll 

^jJl 1 Q < \ « <« \ ^iJl dJLc> 4_cuu-u^-Q 

j diJ .4 jlj> 1,\^.11 ja.llaj 4 aj ^_2 ^ ) 1 ^a-ic 

W w ** »M 

4_o^jui 4_iLJj 6l^)-<al 4 \ iA<l ^_2 LHu ^j-c ^LHa^Ll Lua (J^jLcu 

g-1 x 2 1 j .dui 4 1 13* I) o_sjlnJL 

^jj-nlj) JiS_ <-^143 4-C^lLo »_J Li_<_u^f (j^jlal^ll _ta*_o 


ol_A>U O_aj 6 jLUI ^-3 4 \ 

JLi ^jJI ^-xlaLLlI ^Lol (JjjloJJ 




U3 


XJO JjL- 


j) . 4 \1 2 a 11 

((. J-OXJ IjLo I)) 

liL »_2 O-li dij t »_ j L-OlC^ I ja-lc ^_2 O-aLi ^jljI)) :o _ i_a I 

O_i_uj)J JAS . 4-o^aJs 1 4 -cIa ^_2 6 iaj Loj 4_L<a J_ qJLj 

** k«J ** 

c Hsj ^jLajVI 4a, 1 vLaj 4_2 jI^JI oLi^SjJI JiS_JuH c 2 jl\ ^Ijlo 

HJ 

((. dljl t • * 11 p La jJ 1 ^aJauia 

ciJlcUaL-uL> 4l 1 JAjl3U(J-A)) ^jLx-aL ^-i-^LaJI jin 

((S4_o^Lall <a jJuuj (JiLa ^LuJuVI dill ^j£. 4-SjJU La J) \ Llj 

s' 

. L-ilj ^ LaaIcj <5JjLall ^jI^-aL 4ll ols 

jJL-dul ^jl u.u'^w -1 La 4ll J \£. (^yZi IjljLaV L O^Jt-dL JAj 

drUaLallj 61 11 ^_2 ^lajlLi e_il _ ualVI .dllo 

- £ ^ 

4l^-3LA-i-<ja La ^1^- ^ln d)A- 2 1 a filial ^Jl ^JL-cuJI 


iluViALi 


<_Jjj _cull y. <jjjinJi 1 - a >i 

dim .Jji_sJi cjimij dLAA— ujJI 

y jAaJI ^-alall <Li2jj ^La-ll 

I^luaa ^^jJI J—jVH Lr iO t 


.<_ujjllJI j_lC. djii^jl 


<Lil4lll <JLaJI J[^a <ajjlall Jj— aJI 

. Lo JJfcLuj <jl£| Ju-aa jl ^.iaII 

oU-lijJI y SjjAa. ^\ ^jxil— ujVI ^cLsJ ^ \\c.i\ j-uGJI ^—jb J—aj 


jj ^AtA-all 
UL-j^VI ^_c<AJ J_9j 


£* J-ujlq ^.jll ^LaJ.1 JaH La Ijjij 

oil _ uj ^ <La^La-ll jm ^1_ajJI 

^j «£_& <j| jJlC. A \alf.j < 0 jjli 

Jlill L5 l£. ^ r ^4ljllaJ| ^-<dl y ^jjilll ^ a ^Lall aluAdl dJIjjl J il jli ol oxc.^1 


.qLua£.^I ^-k. (j-a 1 (j \ \c. l-Jai ji A m^>aH ^-LAlall ^1 ^ 


<jjIjl 1I oll^jl < nil dLLuAnJI 1 iL luj^LI lalljj a CjI j _cull ^il" ^ 
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Michael S. Gazzaniga 

cLLlSIajL-u t m t n^fl j < Ac. 

1_J> < ls_oLa> ^3 JiLxJI < LculjjJ <^r \ > n> j 

i_->l ^_lcj ^UJI ^jj-Jul JjL_u j-*±aJ IjLjL tljLcuJ 

<jJjJ i^JLo T. <jj Jjl^j . D L jj^> <-^Lji^jJ-a (5 jj 


4_OJ JjLlI S J-A jXJL&LLll CjJjJj J Ij 

. 4->j *ti \11 <jljulLJI 


w (jj-sL»JI CiSjJI j^i) Jj-Ij 

j_ikS —c*^ j— aljj Jj) jj £— 0 

(j4_oL*JJ ^jLs ( la \ A til ^lajl <JL^ C 3 J 

dit _Ju_i Si ^j^JlILlJ 

jJlC ^JlII ^jl ^Ijlo 1 a AjlJ <JjL^ £“jo_ail 

(J^Aa Lo 1 JJfcl-(Jo <j| j\ ( J ( J) > \^ 11 U-U-(-OJ C-iSj-O 

Ijj ujllsJl SL-OlsJI a)j_A JJ3j .<AjlL^J1 

t>° l-^-U £>‘-4.1 aijC mLJJ L?b 

jl J-&I_(Jail jl ^Icjl jJoCjJ CjI_aUI 

^ ** ^ ^ w 

j>j) aaII 4-*jj 1 1 j| 

^jlC 4 11 ^ 11 \ < _ ^ J lo ^Jo-OlS I 1 _ a^_S 

1 J^JoJU-ul I jj (_llUJl lSjJi _(_o Slt-sS-S-ll ^jl 




^LajJl ^ qI^s.x> c-a£.j_* 1 ^j^fl » j^lajJl 

^ 11 / 

Lojis Lljk a^I (^/-ol^jlII ^j| ^^-q(jl! 1 ^.1 uV.-0> col 

jl (Y) ^MiVI jl 0) j_u3ail 14 ^ 1 VqkU. jl 

^jLa <,Jja^l 

KJ 

ljj)W;^ la.ll ^jl ^ A J ^1 *A^11 ^ 

. LqJLjli_o V 1 (J.11 \s 1 1 i\ 11 ( S J<: (.Vi s 

(fMRI) (1) L5 iul3jJ) ^ mmIViiU ^rujJI 

J i ^ \ » 4 4^1^ 1 *» \ 1 _<^^ 1 9 f\ A. \ \ Q » 1 ^ A \ 4 Q La ^ I ^ 1 \ A 


Unacceptable Evidence (For Now) (*) 
flawed judgment (^) 
morality (Y) 
impulse control (r) 
functional magnetic resonance imaging (£) 


4_l3 ^-1L^ ^ 4juuLo (jj^juuj _(_oll ^j| 

lojj ^LlJU _(_o L^_aI jl 4 jlLLS. ejLi_(_oV 

4jlol1c jJjla iLsI_urn L$-W 4 _lS 1_*JLlo 

SL-OlSJI ^ llL^wO ( Jj(JoLLiJ LLsJJ J-O (Jj (JiS Jli 

I Jjl MI.Y _(_oll JLoAji (_ol L° 1JJJ ^jl 

(^UJl SjjI_j(-(jlo ^Jl ^1) probative ^1 

^Jl J^) prejudicial 1—Lol jiLI_(_ol l^-ol j Vw..l jl 

^ I JoJulL-O 1-^_A | V 1 (J-OJ 1 La_J (_OLC Sj^Lo J l^S I J \ \ 

dilj ^-3 — SL-sSaII ^jLa J^\ ^ _1.^.j .(jA-^-L^J>l (JLuaS 

— ^UJl ^ LolIc j <_ d * ^ 1 a lr_ ^JaJLl 4 _>Jjl1aL11 4 a*C ^ 11 

jf^l eyJI -■°‘4I (jL La SjLc. 

JjI_(-(JLO JjJjS 4-ojlS ^1 ^j>.VAa (JA-LL^-QlII JjLsJl 

*> . 

jJ) 1 <rwvi ^ 1_ajJl _(_ai Si xA^ll ^1 a^>^ 1 I aS 

<JU 4JU. <J l^Jl a>, 1 Aid ^C-J-i V 1 a 11 
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AusJJ aja^a^ s» 4 l^ 

fcJ^Ljj <jj^l^ .D .A> 4_i ^La Cj->A-^. ix^wj <^1_L_a 




jj^_<-L Ci-^J <j I AjjAjL a 1 1 4_*_aL* ^_a 


<JLJLajJI 6A_& . Llj^jII Jj) \ a .A L^JlQ ^LlLs (jl 
J^Lk Lxt>v* ^LaJI ^j-c Jj^j j^-jaJI ^j-Gl^LJI 

^ \C- .<IaAjJI ^LiJ jl CjA^JlII jl S*I^>UL 4_aJjLSJJ JL*_a^fl 
6 j-LLlo 0) iltLaaJ| U^LkJI ^IaIaI (jnJTl V 4jVV\ll 6AJfc ^1 

£_o L a^. ^Jl (—woLjuLi 4Si ^aJI ^aJI ^jLij^. jii^i Jj 
S jLuVI AjA^ViI a <dilj ^Jl 4_aL<Ssl Aw is~\X 11 L^LSJI JaLijU 

^)L iA> \ ^LaJI H aiV\ 11 £A*-° ^JjWi j 4 Loj>jJJ 5_ij|j_i-oJl 

** „ ^ 

^j-o AAC ^Juljjlc SAaJ -la_ -jajjill aLi ^Jl SaLc ^jjjl^LJI 

KJ 

Vi<Lj V jfUJ l\vxn ^jjJSaIj ^1 ^aHa-j a) jiVl jL IaI ia-All i^A-llj ‘jLil^l jl—<-Lil o^LS—^ jVI 


4jlo_»j IcjJ ^ I uV--^J>_<_u 1 £_o fMRI J 1 11 £_jLji 


^^.iAjJl patterns classifier -bL-aiVI v ^.Wv^ SAla-a 

4S$Jj < L \ 1 'xt ji > L ->>_<jj I a! L 41aj 

. LlLH jl 1 ia ia^ 4 a a hTxll 4 Sj£Ia (_gji *> 1 ^1 Li AjA-^ 

Li 1 LiVs! fMRI jl^Jl JLaS _<_ul LV\ a\ \ 6^)Ll3LJJ 


. 1 ^ a! VicVl 1 a _A <jl£ IaJ Li Jj_aJI 

fMRI jl^Jl (JjI^L ^jl <^j^Ij> jcjoj_<-ojj 

^-S ^)-<a^l H_^_i ^S <JL»_S ^t.i isY's ^j| ( J _^-o_» 

j_T)-<i ^Jl <l^.L^. dlfiA L^-lj i_k_ 

.^L_t-oJsl I jj& cjLuI^jJI 

tjA 

^j-<a ^J A^>ll 1 J_& :^J_t-oJI <juulL i _ 

6til^l 4 _sLL *_ i 1 ic. 

D> J*£.\ <2009 S‘<ILo^L4l AjlsL-^I 

<ji_oL. 2h°] < CjJA _<-^L .m .j>j <£j _ijiS ..j 

y JL-L ^_a jL J l lo j^jjL^L 

^ AsJLlaU LJL I j _aLi. scanner ^ < < i La 

<^julj <_a^3t_o ^_a ^_jlSJ 11 

jj) a^> j _2^. I ^ LJ1 ^ LLi_ ^j!j !L,_lL <_ai_La 

^^jLal .V j) (Jj_a jl j—W fMRI 

^LJI ^LLlo (JS~>X s ^_a Jal xViill 6jL^J ^ jLLll dlj) L n 11 

I _aJI £,\ a^>j (Jla aV^fl ^ a 1L A wx 11 

IjJL jl^^1 ^-^X S | LLl^V <(j^JU_U^L>J <^j_ij^> 

dll Jjj ‘A,\ iC ^cLjJI -L Lilli I dilj 1 X.A i 1 Iji^j^ial J J A^>11 

iWa td-i-LVi 11 i)l ^ * fMRI jl ^ ^ 11 j(j)i)l a 

^l^iJI (JxlJj iojlll ^—e-clj-^ 

^^,^2 Si ns **all (2h° 2)j)*nL CrO^LJl ^j is*i 111 

^_a oLLJl 1 Li) ^ 1 j j. ti L ^-L^-JI ^_a 

.j^LJl o_ajJI ^_a A Y\ ^ 11 
j i a Vi ij .^—XQl^JI di-<-U-iJ A Cj^si 

j iL jul^.jjl 5 < s_aL^ ^_a (j^jLaJl jL <_ul] <j(jl .F> 

— £l> 6 VI Jjij (v^UJ.1 ^1 ^1 [^^jUJI JJ Jl 

i Q «^V\ 1C. ^j_c j w^ s I 1 ^ i a dJj)^ x Vi ^ <lJ J 1 ^j_c ^ l^j I 6 AC 

1 jl L j-ij V\1 ^LJl ^jJL . 6^1 al (^jJI (—jj_^Jl 

l5 ^j j-& Cx^Sh j' 

Detecting Lies and Determining Credibility (*) 
the firing of brain cells (p 


^ JU*Acul (jl 
jjj^lU uLax.Vl 
4-tilj^aXI. « 
(ju\^."uJJ <Lobdl 
^ ^ (jSAj 

^ (jl j^fl 

Lo j-u-aJ 4 JLax1(-uI 
(jd)jlu3 l^jlS |j| 

. JJ-^-0 (jUjU 


J^-cL jl ^i-o JS brain pattern ^La 
Ca^j-11 jj-^ j-i—^ S&j • jLVI ^ j-—culj 
J*N A Vi i 4 C b\ A A (jOLA ^il fMRI ^ ' '«\U\4 11 
< A x&. ^ 11 ^_a 4_oAA_ll L < t .jil 1 < a ia £jc. j)-^^ 

kJ 

4jljL-Ol 2^.VI A^Ar^Jl j<uA ^ a AJ A_i 1 ^ \\ Ij 

‘ - 

dlJA ujl-1 n CjI -aLJI 4-Cj) A^.1 

. 1 ^ \ JLojjill 

V <L1_cajLi ^LUlli <cJ_1 a ^-11 a _aL^I 

cfij \ JuJl (^A-o I_ LIa (jj-ajjLj 

xluj ^1_ oaU _tluJI J$_ AlJI 


<ej- 

^aLL 


5juJ^. Cj Lcj)^^ ^ ^_a JI) i)l^_ ojJ I 

^LaJI - LJLLA (J^CSjC CjL <CJJaJ .(L^JUi 

4ji cuLlo 4cJ A CjLLd (jjA (j o (jOt-o 

^ 4j jla-ol! 


Si A^aall Jaj a2j . Ijj^S iLLss (jA_LLi.l JLSlj 

4->j) Aa 11 _ oaJI culc 5JaI J>±£ 4jljL-oI ^j^AjLI 1A j) ^ 

(jjS ^_lc j-Aj L^J ^j5L AA 4. i in Vi j I 4 \ \ x^C Cj^L _iii 

LaIUI Cj1j> i a nil ^£-3 I 4 _>jx is~> (jj)^1 jj A^J f LljA-o "ill 

^>A-"vS (jtj ^LJI J(J _<-oJ ^c-o _ in I AH IaI L AaC 

Ja-j-o j I 4jLal I A—WtS AiiAA CjVL. ^_lc VIaL 

. Aj)^ a Vi 11 Ajx I 

jm Vi 11 jJlc ^_^CaI LaIc — YuX 11 ^-lL<a AJUi 

polygraph cil^ jJI <J1 ^1 kjjIlujL .w .m> ^ji-Lllj 
a L1 1 LjL^JnJI 4jLLaLJI j ^jAFill j ^aJI La aA jniai ^_ill 

IaI L ajaj^j ^ iLn cuS ^^^.1 4j^jJ^_ijjLa cj J! _ Ajl^ 

^_a Jaj^. i_jA^JI > a a f 1 ^ ^)L-as aU — LaL ah 11 

SAcJlII CjLV jJI ^_a j^LJsl Cj J AAA .4jlj^j 1111 LI_cuj^fl 

cILa jS-lj j^a^ j ic ^lc JS_iu eLl^^jJ^jJl ^-jL^ i)l 

^-lc _<_u 4A | A^j-ll <JJJ)L"|11 AjA 1 CjLlIIj 

. L^SljI cjLlWJI ells 4 jJ^jlL 11a"i 4_ j!_^_j ^_a ^LLLI 

^Jl < aAfl"i ^ill ^LJI jJ»j_a-oS JjL CjIjA^I 6AA ^aiATwj 
. LaL^i Lj) 1 a n jii^sa 1 Jl A-l! CjVL^. ‘ ^ « : '^ 
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4-o^^_a <_a j5sAl i_X1 ^.cLadJI ^c-coll 43133 ^JLoJLJ -cuLa 

<<j)j-aju_u> J-ua 6 J^JlI 1 CjLaV^JI 4 a . ^a_uj3j 3 4_aV_^J 

Sj—JU) JjlS ^J-O ^uiLlI (J_aJjJI ^jl 4 -o^a*JA ^_<-*3l3 J_ 

»_)_\5L11 i, kAt \I fMRI a in's 

^_t^La3 <403 <Jj^J 4 jAIjj 3JI 3 j^l3_ll <_u x_u_a 

j probative ^1 jliSV lajLtx^ cl^ 

.<1ju_clo j£iV lo£.|j 

taUlJI ^)_a3G ^j| I jLl ^ <^l3-ll <dil J Jl 431 x^l 

^-lc Jaj)^k I x\ i"i a ^Jlk (JjLsJI ^Jl£L 4_3ji_LAJLO ^Jl^JLII 

^ aALLU ^-lajljljjJI . £■ 4_ac 1 jJI 4 jLojl3 

caj^AI —tii^ jLl^l ^3JI ^lijJI j\ \l j— a 

(joi-o jlj^u e-al^^JI I jl La 4 ^i 1 ^Likl jJslLcoj 

iM 

43La £^l3j_ll J. ijrs. _Ju j3_S <£_]aljJI ^_Sj . l_k^ ^| £C_C^ 

J^-LLl a ^J_x-<o_a c_aJL-yj A^lll Lo AslLs £aAa 3_t_o_a 

4 \ <Acll 4 jL1jljLU 4_lju_u^fl 4 a^ a ^Lc 

^J\ a a J_A 4, \ 1 \3~a_cu-c LaLtGxS ^_S :<J<A_<_u3_a <jl <^j-aU J_aVj 

^1 < 1 J_a Jl^-j i, q Jfl II 13j 4_ok^ILa £c3tllll J_ jlSj ^jl 

^jl S^Lc a Vi a V ^1 LcjLka ^*al,l I jl La 43 jJLa 4lal <<m 

J_aaaJI j 4 a ts~\ a Vi 11 Cjl-S-t-oJI j_a jVal ^xic JLx3LJu_uI 

4jL$ 3 <_j—I jljL ^jl 3^ ^^3.oil ^lc —Jlu 

■ ^kUI ^-2 3^“*-° J-°' (^I ^ Jh-S-LJJ ^j-k 4JL0JLJ-(_ul 

^ ^ ** ** ^ 

^j--^Jl ja3 4 jLj ^_u^lSj 608(b) 4 jJIjj 3JI 6j_ cIaIIj 

wIAL-aJI aJu.\Aj a\\ £\ S J_aL-aJI 4 a ts~^ a Vi 

4_taVI {ja ^^aJI I j_Aj . (JjJ ((4_oJ£. j I 43 1J is-* \ J) 1,31.3 a LojlS 

^ic ^j-aj-^.1 6jl^_ lL 3j1alC 4kl_cuJLJ j-a-^L^JI CaS^JI 

eACjJu-u Jjfc S JJlII ^j£. I jLc (j^Aj • J-ALlaJI 4w^^ aVi 

JUl^l jLlLa.) ^3 j_aI_laJI l^ \ ^1 4 n\ll 43 jjla ^3 

ji.wiC (J^-» jaJ^J^.1 _i (JjAjJI _txa (J_A StiLa^M ^J£- 

Jjlc ^jLj ^ uiyK S‘4_2 _o1a 5J| Jya ^3 I lj| Llaa5l 3LJ I 43k^l 
<^JjAI ^3 Jjloju-u 4jIj ^^43 ^j3 J-oAji_ JLilSJUU JjAjJI 

" ** o' 

c_jl t < t "\\La ^jUj <4_2 jlaalc 4jla-3sj3J IjjuajLo (jl ^1 

. J)\ < nil «_a A^a'all Jj| 1 xs~T\ \* <i <jl3jJLa j_a^ I 3j_a_^. 

{ ** ) L> a&S\ f-UdJI 

jijJ J_aJoLa ^1 l^Js 1^9 31 aA^II ^Ja. aAI ^jl ^ a a q j3j 

^jl3 JjlSLjJI ^Jsl ^A^. J .4 a \^s. 11 <cl3 ^kjJI ^-LAjua 
^jGlAaai ^1 aA^II ^UajJI ^A^. >_a 1 A^iC^fl j\ la 1 

A Neurological Struggle with Temptation (*) 
Scanning for Psychopaths (**) 


( VI £-3 4 a a</^C <LaJtjLo 

^LajJI £J—lxl4 JUxj_auI ^jLuu jaI JJLaaiHJ 5j... \\a 4_aaiIjJ j— 
jLa i jJI j—aj)<*Va uAj jli .LolSaJsI 4_tli o.u4ll CaU ■ TiLS 

4_a jLa 4_aLa j^l A . rAt 1 CaljL \\W JMa ur -<Lal^jJI ^ , ,.^U\4tl 

Ij3l^ j-ajJI dll^l jla ( iS Jc%l^ Sjj^aJf) j)jA"a—uiLa ^JjLaJI jaLUL 
(jjlll) j3^1 Ini/aC UsLaJaj Ij^ial (JL-uft! ^ SjJj^sJI) LLla. 1 j^ajSLa 
CajIS .j-a5balll L5 ifc S jKa—<<JL l5 3aa ^^1 ^LjJI ^IsLla ^ 

^ V jl (JjLa JSLcuj *3iI jj-aj La 131 4_ailAoVI 4 _JLaAJI 

jl ojSLa ^Aai jlS 131 La ^.L <X"a V LaJLxill dLLa jli .4‘a at n 4Jla 

4S|jj| SjIsj-aai (J-ujLaj jl (JaJI jl Ja&£ t^Jal 

. < \< 11 3 , 0 4 w 1 _jLa_j La j_it 



< «^3ja-o3J I 43ji^12lS :^jLi-<aAI ^ aC. d)jJ_<-oil _<_u 

o' 

^x>ai3AJj . ^ J_a-oAI ^Ax. L^_a l3j3j-o 5J JI LojI J V <^ 


^jLaLaAA 6 JJ^j f4-o^aJsl J^jl^JI ^_a^3laJ 4_a-<al3JI 6j a aLaLx> 

431 <j(jl_du> JjL^_aj .4 jloAjlJI ^ajLjlII 43j|jAa j . \\ 1 

^ laILa.1 4 ^ <T\ \ \cl^ 1 dk^La LoaaJI ■_ a^ 

o' 

<<3jJI ^j-ca 4Aa.jJ 4 jJsI 60 ^_^A£. J a^>^. a (^jJI ajJ^AI t 

o' 

.6<^I^jAI JI 43 1 jVI dl A Vi II ^jAa ^ I^)j3 ^)_a3_a j3 43 

Ca a aC. ^aJI I_ al ^ 11 ^Aj I _o 3 13 ad^» da ^331 
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<da-*-lll dlld -(JL^_ <-<J-!l (j-ijJI ^j-° I _a_a^H %25 <j_ il j 

Cjyu^l 6-° 


>jJ Ule <1 Q jlLlJI <JLoJIjL 


£r° 

<j-adil dilljjl J^-cla i <lla <jyvaa\* II jjl£.j j/ a a *aa II 

jLlL^J ^Jl£- < a.^^ aTiaJ <dda 6 dd^-o <JLjl a <<a*a «JL> ^_adi 

. 0) (pcl-r) ajlxti ^■LiiVJi a^u> 

" ^ 

<jljIU^ 4 \ U_cu ALa_adU* ^ullll ^_lls_a ^.fria-a U 1_ailej 

_aUej Ue^Laj leldl^J <-o1sl*JI dJ s ^J_cu j 

jU_cu a alnUlJljl eJald-1 L 

ui^vi ^ji ^ae . i* \^^>. u^ani 


^ 

PCL-R jUUVI j-ikLc 
Jlo <leuLl]| <UuVJl 
cj^ 1 ^jjj I_a_a £jc. Jj> I d-a Ja_la PCL-R j I_I 

4j jL a Al 1 <_il&d-ll SUiJI dad ) 4_ Uu-OlsJI 

<_aeUdil dal_aJUllI dal_ cuLl j -9_^J | c-C^cJJ . ^j-u!_ill 

^^s J_^i <la^L < Ljlll Ja^fl ^ie Jl 

** UJ 

. L-cAj-al (j^JjLslII > a tJU&. 1 

!|J ^ W 

^ a << a \ 11 (J^-JLC^fl da-Ua^ daU —t eul^d 6de dll Jl & a^jVI ^ 

— ^ 

Jjljlcu ^Je < 1 l A A < ^ 1 ( ^jj ll* 11 j .^jlx. jJl£- ^eUd-Ll a u\ \ 


Utlla! <_ x 1L~~ d-i ^ dill 4 ji^_ eu ^ \C- 4 


5lC daLUii- 


<Jlltl 


jJlC . 6dj^-a j I LaJllIj j I <UlLle ^l_3t_o da Id Cj 1 ^ K Ij I J-iJ_ t!u 

iiLi-Ail I jlLc (jxilll die 1 A A s 1 111 Jd CjLjL-vji _OJ^I dill ^j! 

V <11 ^\x AS — ^ _culWI ^Cd-A-aJI 0 ^\L < ^klo 

jlUJI (JlilleVI (^-1^ ^Lx-lali CdL^iL^ l^_old-^>l_cut \ 


*LT" 
^ - 


jjlSjJ 


J^lle^L 1 ^-j1 a^>II (^j^-l CjI—<- uIjd 

A^LodJI <L2 jlaJlJI j. .UA.1-11 jl^-^Jl ^JD Line _ jLlj 

6d-A ^jl jjl e <l_1LI^jJI djJ^ (..j-^' _ caJ jt^JI J-&J 

. ^LlI^ I <L^jjuJ I 

4-ij_cu ^ \C. dJ^Lu-<a^J ^je (de^-JL La> 1 i 1 ^ LoJjlII I d-i 

< c j^La1 .b>j <<J-ctul^ .m .e> v^ q . L-cu-sl jjfi .Jlat 11 <L»_odl 

<Je^ .K> £_o dilLcuu A 7i I j <L*_cL^. LoJfcj^Lojjj 

^ya fMRI ^jl ^ ^Jl d)LLu JjlI^I [^_A i i\ A JJll <Jt_oL^. Jj-o] 

*> 

I X » A. ^ A \ \ cl L^. (id I d^. 1^5 (J-VaJ L ^ Ll^-cu ^ LULO 

jLl^VI (JLoAJla-uL _cadlll J^lleVI J) 1 \1 V el Arfl^L 

dj^Lu-o^llI £y& <L^_<lu i^JelLJI ^dJ ^jl Ijd^jl .PCL-R 

.(jola jjuJiI d^-cu-i V <GI ^_o A^LdJI ^LLlo (j-^j <_sdL lJI ^-»e 

^di a^i^ _Ljuj ^ILllL <lifcd-o djl_a^Ll^.1 djj_ 

Ld jL djl j \illJI dill 'L^jd djdulj^lj — ^_jL_caJI lyenlLnJI 

Id-A J \ A nH J .jS^_idJ ^lidlVI _cuJ ^d^lil (£Jh± A Alii £_a 

6dj^.^il — djIdJUL^llI \ (jOt ^dlll id I d-2c^l ^jl 

UjJ .JLs-S^fl 1^_a ^lljLl^J — _cujJI <JUJI ^_a 

Before Brain Scans Can Be Evidence (*) 
Hare Psychopathy Checklist - Revised (^) 
limbic system (Y) 


( MjJj ^ LojJI ^(.aa jl Jua 

^k. jLlad jl ^LajJI <4 mlt II 4 Jj^I Jl^-ul ^u\n jH L^IIlu 

^LaIcu^L jAdla-all ^cxcuu jl Jji L»Ua1 j <Lju^I jll j^ jGi ^ja JaVI 

4ueUjJI ^JcaJU jl j* ciLdlujI j^aLadl ^.d-iuaij 

.dxcaS ^ c 5 xa3lUJ I djL^kil ^ (^jLau L5 ^IUI jl I jj I j| 


^lidJI Jos <JA 
Ij-cd ^lijJI ^aLa-o v 4iSd 

<1 \ w^if- <L*_^.lj^ 

j^jjJ neurological review 
I jlj .<j\ j pliatV jjfiLJj jl 
j^jjJI j^Lau V 
.Ad V ^L=JJ jla 



daSdidl J_d U 4,utK 
dul^ I jl la ^^dLill 
lajiXI 4udlajJI 

CaL^Lu^Ml 4e»liata 


|j| Uj.ajj^aoj^jldJI 
l^ai olajisdl laoi cdld 


^jj| jjaUI Jlax^l 

A<"V I I < 



aIolSL^JU 

^J| 4_uddJI Cud)j i jl 
(l, v u au jjd j-a!) laScdsI 
jjjL» jl ^Li-all jS^aui 
liil^a Abllaj L^jxxta 
^^caldJI JaS j^ l$ji£ 
dlt jlditYI ^ l^HV 
.^iL^JL ( ^MJ1 



^_le lleUd 1)*u^j a aid ^.oeVI ^All 1^ ,JS—aIu 

dJLeu 1 A n I J A?nlI j-^ina 1 j^JlII <JjiUJI ^ilrwJ . ll^j)l a n 

l^adil SLcul^_a <Uejil ^Jl <_aU^>l I^jLljJIj Jd^til i^Ua 

Ijj) a 1^. ^ ll A^a l^^la . l^ji^jl ^.lil <jLal_»_4i^ ^ \1| _cu I 

all Anil lllajj Lula ^al^JtJI 6d_^ .SdVjJI d_1^ 

^dUil dl^J_ cajJI Jn.-s.^U 1^1 ( a \V\lll c.A.^0 a Ll\ (Jj^. 

^.Ullll t_jl A^neVI ^aJe jxejjccu U ^_a .^LLaLtaj j_H^-oil 


jl d A*nl j (_Id-ll <JUc jj^all is del 4* -s. l^-o ^_le ^ll aA all 

(Jj^. ^-H^Jsl _g_a «_) 1 A/’ic^fl -Je j_$_» dl U^ .<1_ a j)aa II 

J a.A a I a Ll\j Id) jl)) <^^il dild-Q. a ^jl ^glaL a IdU 

JUiVI l>e 'ijjjuxa ^Ad^.1 jlliel ^.c-vu ^l_o ^_a^lll <l_a^L 




iadLs-ll 


1 1 < iA \ (jdjJL^JJ ( ^ajlLaJlj ^ll_cullll j_d>jJI J_ alxaJ 

^ ** nJ ** 

^U-cJI Ule i^o %1 i^c lx>^_Uu l^dJIj psychopaths 
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, J^A 


^ tA? •(' ji) 


.r> jxjj_>fMRI _UlAjJI ^_citiKia.ll 

.G> j |j_ik 11 jj_Lu 4 jl1S <3-°] <J_*SLAja 

dJjUu 4jl_aU. ^^A jtj- ljj IJ K^jAL 

jAuajil J-A_jlS I jl I_<a [I_AjjAjJlS 

<(3AjLJU ^A£-)) J-O LUAU MS_du jJ^Uj 

e Lj_ ljj *A 1 ^jjj LJ1 *k_ 


>j . risk blindness 
;_cu ji.j£. I_ajS^ 


^jL» ^ ^ \A rd oM_aJJ <A j. 

^Aj jA jkk 11 j-AjJLj_ ljj 4_ojjj^J1 

4_bL*Jlj ^IAj^AU^_> j-iolJI 
jl ja£- .dilj j-~ > Aj <4_> J^s. ^ 4A^j_a 4 jljLLcj 

A! Jj^fj IJ—a.J <,_£—sLj> j <J—jSlli>a> 


(J4&LU JA 

5^dl djlj)fl 

jSLdl I j| <4 -lujlLu'JI 
£jl t <M,1 oljlj^JI Jj 
<bjj&Ua 

6* U 

S^u^xJ) OlilI 


Jjl J-iaMI jdi ^cUjJl JliJl jUAlAI ^C_JU-£S_i 

^lc (iiu^o ^ jJlj ^M-sJJ jj* a A -s.j V jJI 

jSU ^LL^JlII ^X.IAJjVI dJJ lx nil 

<£.jAlil 4 juu-Ol*JI djLJjk a-AVI ^1 ^Jjjj 
^jS-oj lAMa^MI I jj^j . jolILJI 6 jJbUoil 

jrr ->An I jli jj t XX AS J£.l CUJ jl UAljI 

^jJ ^_cu_A_ll JM^MJ 4 jlj1 a a Alll djU-M-*-ll 

** ^ 

V j->j_ll (A^Abdl (S ^^ iflA-a jASl CjI j^.^1 


.^MjlU — jxlc (JS A Vi \ — ^^J \ \ "O 


iJMA^MI j A x s V <(J 11 jJUua JS A Vi j 

i Ujl»-^ I_cuL-ul ,')VI 


L5“ 


JL&JU 


dib ^_ AjuJI j\^ \Sr> t V J_S^fl _3L_s 

jcjIjlj ^ ^ I (J_oI^J>l dh°s3 .»_9^ 11 < ^bk.11 Jji_call 

(((JjAa 11 I_*- a ^^ I )} J Ll»_o (_j-l I I_a^A L^> I 

La JLl^. £. ^<L-J1 jjS \ _ilUl 

<i»_aj jA La Jl _l^. ^jjjjJ J (JjAa ^ ^ajji ^_ ljj 4 \x $ \ jA 

6 JJb jAj .‘c_Lajll dilj J[j)Aa ^ -du 

. <IL>^Ac ^AxjlL^A ^| j I ^ ill <^^_A ^Jl 4 -y A\ll 

<1j _cul i L»_<a <AjI _<_<jJI <JjLC^fl ^-JLO^. Lo Ji\cj 

dJJ) \m\\ <L^JL»_o_» jxSL^-llj LlLsIAj ja.^Aju_u », ^ljl\ <Ajlo£. 

.T .W> c_jl x-acVI fJLc J^l cuA US j J1 ^jl *11 

Lua JSJ ^^Sju_u J_A :[j jjAjIju-u <L*_<aL^. dh°] < ^J- i - <Jl s > JL ^ 

6 jUjlC.1 ^jS-xu <r) U ^ < ?\ \ < U ^ ((UJjj a i i .o 1,1)) a. \ \ (SS' K 4 11 ^ 

nJ ** ' "" 

UUajlA (Jjua^aJb Lu^A LlIS LlclS I jjA SjJjjALAJI U JjlC 

J\C- 4jJ| _^-J-b 6^)Slj <AlA^ (^_5-U ^ k <till 

(J-OJL^-ll ^j-O I^JlAJ 1 ^jA* ^ <J LAli U U4 i i "A. <<L^.UJI 

hj 9 . 

IaS j)lx oj UcUj <Ajjt-o £ja \^ \1 ^\ < ls ~\\ ^ji 

I J_A ^jjS ju-u SljA^fLua ^a. LA \lj)A* ^ ^A*_i 

(jjjSjU-U t^U^fl ^Jl <JIjjlJI I JUL-~V Jj^LlLII 

cdjIjL*-^ dll J ^ Jj) w < > J-^9 S^jjjSL*-o i *l1 


d>S-o| I jl (JS-daJ 


< \ A^> k . 


3jJjj _‘-‘Mlj 6jl^)VI 


U ^^_!s ^Jl ^-aL^oJJ <_»jL*Jsl cdjljl_>AJ) Jj Lj_aUA 

S<jlju-ol*JI djLAl j^A^I 

J J * 

<Jj^. <-xa 1*J1 olJjkill ji ^Jsl j_o <j| ^jIAja! ^A 

<jJJJ _call djl_ uulsLlc {j£. < 1 is\ JA*JI ^UjJI J*-Sj c AS 

jxuJ j jUljaJI ^jj_(j_»AJI ^a-A jjj! _lllA A \ At 11 

Neuroscience and Criminal Defenses (*) 
post-traumatic stress disorder (^) 

.fj>a.)fl c5 A AAI Ax: ji mens rea (Y) 

-C/Aat-H (j^aK.tiVl uniai jjA :personalized (r) 

profile (t) 


jUA <j!A dilj j-° ^w> 

l * j ^ *' 

Aa^aUJI j-o Ij—U^. ^— , -Uj A^ b*,ll — \\ 

j * 

U15U.i jjA-ti s dl_Ij-ij t^ljLu-AVI dilj u_ 

l >. w ^ c j' ub IAa .^_i-aAlj Jjbl 

1 JjlU jjSju_u <U (jjjij-c JS_ Joj jjjAllI ^JjL*_o J \A<\\ 

jJjAA ^-lc J-cUoj jA <A^f U < \jx5UJI jl J-t-al Jjla 

J-A Vj_i ML*J) j ^jlUII J.^.^J1 _ UJi ^ f^lll jU I jj U 

JjlAA j j ^^.11 ^lAAl i^Lua ^ jAJ . ^lAaJI jjjjLiaJI 

jAalj_oVI - juuLllla ^A iAjjUll 6 J—A aAI^lI I J— 

^ +* 

jS-ql t <jlsIS <Jj| jj^ k <J> A<> ^ d)^ UAajC 4 dA* 11 

. IAjjIA L^^jA J_a^f I UL^A ^_3 ^c-Ju-<aA jl <-cujUil dibJ 

iM 

lAjk c-jl A^C^fl jxU jxjA_i j I ^jil ^gAAA dilj ^ALrwj 

.jX^AlA jlL j) j-^Uail JjlAG 6J£.U<jloJJ (J_<-AlS| 

WaljQ^dl oUlidJIJ jklc 

CjlclAjJI j-^ 6 jJu-^iA <_AlA LJU. ^jjalAJI (J—iAa 

\ 1c SjLjJL AjjJaJI i_j\ I Jju_ ljj — <jS-oil 

^-o_ ljjjJI ^lAjJI)) Jj^lS jIj-G _cuL jAlSjj jxSUdl jl ( MU-S 

iblA 6 jAj j-oAjljI djU^jLa J_a ((t_Jj aA> 1L dc ^ jl*_ll S Ij_oil 

. jj&d-t-A c_4lAl*JIj jaiallil UJJ xAill Ij_cujU j-^j-H U^^bj)^ b-t-A 

^IjJlAJJ ^t_o_c<A CjLjVjJI jAjij ^_S jxSU-a dlllA dl_Ij £-&j 

£jj ujj-tAJL 1 ^ Ac. ^ jl*ll Sijll UjMa jL» 6jl^_uilL 

^AJI 0) (PTSD) U,uaU cHLUI (oj^I) olj-k^Vl j-* 
U j\c jl Ac^f 1 j^JLJ 6jj_A.U jl jAlUAI j ^-xAalAil jS a ^ 

UU-^J dJ_Sj_x-oA I ^Au Slj-al _C J <Ual J Jjj J J 

£_i_ujl ^AUAlS (JL<x*Ju_uV L»Ij ^AAj lj-.ia.il <sjj^J . L^-ouAj 

. >_) 1 A^C.^fl 1* 1 

^A <jlA* 11 <JUJ1 ji (Y) 3_1 a jd^JI 4 jAJI JjJ-aA j| 

>1 ^ ^ 

4 \lc ^AJj ^1 4 jJJ jo-ai 1 (£±A jJlaS jAI 4 J (JOl_a jL UJ 
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3*UI ^dJ 3—llL 5 j>jLLc ^jJ ^jJI di 


.3L2C2JI dlj) 1 x nil 3^ IJ JJlLsI 

A cu^ L»_a A n\ 3J) hi II ^JU-OJlJI 3-W) x.r'-Till ^.dd I dfLftj 

3C 6dj)fl all A _iS^jldJIj <jloLlJI 3—LuJI Cj\q 3.3J £3—cuL_a 

at ^okJI d^JI d-*3-a *k ed Idl^ - <■ **j 11 S -s. V 1 6^ JAo 

33 L 3 I ^j^qli < 3 ^UJI <1 _^lV\a i < 3 >^LL!ld <di L^Lul_cuVI 

jl <3 Gl1LlU <^LiaJI j_ uL»JsLj 3\^iL^JI oI d^.V I <laL*_a 



■d o 


1 <jld*Jl - jka 


<jUi] 1 cj 

4jLJLi dlt^ I dl I_o d-id^ltl <d--S.V <bldll J | DTI J_SJ_colll 

Lkdlej .(jf\ _ xJLlII ^d-1 dlIV n 3_ A j2c^_idJ «A _ tA nil Sdlil 


l^iLaLs 31 _lL^VI 1 j-A (Jjlq g-lljLj \j~i\ 


I jli 33^ <—6d-& (g d-G 3J . £>JJl is~i \ ^5LsJl (Jj^- 

3d t _) 1 .t C V 1 jxle 3-a ^_L&ld-a jJ^L^ll ^.d^l_ C<jU Vl C.L--VJ 


.oLcJjJI 3-a U L&d^jp 3**1~s- ^jUJI 

^ ' 

L5 —^Jl *U^I olj j) -LU I (J-O fi^JI 3—lcj 

3_ll jJaj lla J—Lli 3I OAJ 4 lL (JS cjl-coeVI 

3!^ I d-& . Lldl_dJ 3d h ~s. 3 G diIj^lall 11 6d_& ^c_ad a i < LlS 

-Ldd ^^jl-dJI 3] I 4 jccullL *_) LcOlC VI ^Le di 1 3 tl'ii^ 4 jlo_& 1 

3_le (Jj) ~s- 11 La L3J (J-A .<J-al^JI 6jJ) x^a 11 ^ ~\ 

1 \ \ W < > 1 W < > I ^1 1 \ I ^>C- ^1 LuLljlLl^J <Jl£-LcJ UJLC 


JL?^ 2 


£-AJ 










^jLa xV> \I1 <\ x \ 11 ^_o_L»JI ^JJl 

J^.1 V-S . j. \xa \ <_u (Jjlc £-c\"\*y a £jl^J 3 S lVi iCj 

^Ua£.| <j(jJ ^j"° J)\ -LT^ LT 3 -(_ajJI ' 

^-JlLlLcuJ J^A .1 V ‘—^ iViTn A Ji! 6d-iJ <jj <_iLlc 

■ .JiVI ol^naV'l (J_aL^3 


Proceed with Caution (*) 
diffusion tensor imaging (^) 


- SjI jIL-uMJ - 

Patterns of Neural Activity Associated with Honest and Dishonest Moral Decisions. 
Joshua D. Greene and Joseph M. Paxton in Proceedings of the National Academy of Sciences 
USA Vol. 106, No. 30, pages 12,506-12,511; Ju|y 28,2009. 

Adolescent Engagement in Dangerous Behaviors Is Associated with Increased White 
Matter Maturity of Frontal Cortex. Gregory S. Bems, Sara Moore and C Monica Capra in 
PbS ONE ; Vol. 4, No. 8, e6773; August 26,2009. 

Altered Functional Connectivity in Adult and Juvenile Psychopathy: A Rest-State fMRI 
Analysis. Benjamin Shannon et al. Abstract from the 16th Annual Meeting of the Organization 
for Human Brain Mapping, Barcelona, 2010. 

Detecting Individual Memories through the Neural Decoding of Memory States and Past 
Experience. Jesse Rissman, Henry T. Gneely and Anthony D. Wagner in Proceedings of the 
National Academy of Sciences USA Vol. 107, No. 21, pages 9,849-9,854; May 25,2010. 

Who’s in Charge? Free Will and the Science of the Brain. Michael S. Gazzaniga. Ecco Harper- 
Collins,2011. 

The Law and Neuroscience Project: www.lawandneurosdenceproject.org 


Scientific American, April 2011 


up u 1 ^ ^ 

(j-o <j) . 4 \cLc\T^V 1 djV-c.LajLll 




< \ Anil 

(jfA u^j <3 -^L^a.VI JjLiII ucl^ 

SLaj_cull 11 ^ _iaLaII ^_c.^1 3_ 

^3 a\x II (jlv -s. \ 11 ^S <Jcs J_2^JI CjLsI_(.Vm^VI ^jLa <ujLcOl£.VI 

(j»\ j .AT Jjlc jA.~A\ 3_1| <^.LiJI cjI j^.VI J_ac 3d 

< UfL5 | U > ^ ^ ^ 3-S3 2005 jxlc ^3-^ • _^l-^-ll (3-^ j2cL»JI I j_a 

jb 6 I djLfcVjll I_il»JI < a\ 11 dj 1j _cu> J I A 

o ^ ^ 

17 —cu 3d (Jls c\j>jI ^ ^ T ^ 3—Lc ^.1 dcVI 

dl) .^jLc 3AC I_Li_cuL J) \ \ 3 LJ dilj Ujb Lo 

3_!sLlj [(^JlILJIj djld^.VI djl_aVd^.1 VL 3_lc L$->L> 

dj|j^.Vlj ^-cc^jJI 3_S I J-O_ UJ \ dj|j^.VI 

r'l^A.V 4 julI_ujlI I dj 1 ^-bG-l L I3IIG3J1SI 

Jsl dJdcJI A \ xVij f<jULcoJI c_Lsljll (3-0 /V^ auVO 


O'* 


dot aAj L^bl dJ^^dl A -s. 11 3 1 .jJLJI A.\ -s. 

>! ^ 

31 3^-^ V bb di_ <-GlS ulLs < LlLLljlC I Lj-o£. I J_ 

die Lolc 18 3-0 Jal 630c. u^ 3 -s^l^-cu 3_le ^.1 deVI <_i3dc 

. 4 _oji39JI 4 _il^jijl 

. j_s j_^2l!I Ij_a 3- 0 4 -o^aJs I di bl j 2010/5 3^ xVill 3d 

<u I <-o 5 L^ll di33^ < < IJ_ijjls> j a A <^UI 3^> 4 ju-GlS 3_^lS 

La^c^ 3L xJiUI 4 _oji 3^. ^LjhJt_cuL <^13^11 3JI Aa _cullL j 

-Lj3ctjlI ^13 auII 3V-LI <jlt^-al 3^e 3^ b-ij^l 3^_cuJL 


till 


l^-lo jl 


1 AX II 33J_cud-11 £-la <dl^ TV \ 18 3_cu dc^li ^3-3! 

di I_ojls-a 3 JI A a\ 11 di 3 l_bulj -(^dl_*JI ja £.j 

jjelej 30 VOl jjcle» 3 1 <(AMA) A _^3-0 VI A, \ vL 11 A _l*_o^JI 

(J^dC <ji _cuLcul diLV-l ^.1 3I3 -4ki VI3I_0 ^1 _ad -11 

((.3G1JLJI3 dild^-VI 

jScle JjlS 3_a I3JI Id-A ^ _cd d)_culG (£±a La 3^-lj 

.S .G> l^_i jjkll A _i-tjldd di Vi_cut S3UHII jsLej cjLcoeVI 

0—°] <1^ M c> j <j>° s> j <3—^^ 

d I drvV 1 (^dJ Jd_2JI ^jlli V 3III A _C3III dul^ Idl I_a 

aJlu 3d ^_dcJI A,dC 3C. io^L 3 L_~s. dJji-cu 3d -LI3 ^jVL 

ld_A 3 n^l dlj . A, v<iLLaJ 1 diLLG_cuVI 3III jx^^^dl 

3d^XI 3JII 3_cdii <bl_H (JLxai_cuL h 3L1JI 3J3III 

3IJI ^Ix^j JI 6dLil 3^.... 0) (DTI) ^jL-LVi^VI 

91 (^dJ 4 jlC Lad -11 63 x 7 i<a 1 l 3d 4 dh-s.ll 11 jjJalla -Lu^b 


31 3 A <4-cu-Ad-ll 3 "L- da, \ \ La-a^ . I 3 -LI 3 -^ 3 -^ LcOlI-cu 

L^_Jccu 3 !^ I fO^ did-i < 3 hc^. dlj-Lcu 3 d l 3 L 3 ^ll 3 ^lJI 
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.^UiJI aA* 1) A aA \ { _ 51 ji.s~*a yOAya 

I jl La JjUjLa 1 _ixajJj5L> (2/JL^.LJI lUjJi_ uu 1 A \\r_ 

^JL^jJI J^Jaa 1 L jxlc. ^_lc. LuS I JjJ^J I ^U _Jill O-il^ 

^J ( L^U c j^ Lk^s I—o fJ^US—<-. 

.<Jlj-<-u_ll lj_A yC. 4jUJ (£\ 4aI J-dl ^j-2 


1 o-° ^JUI 

s^\ SaC. 

A j/^ljs V cULJa— AA\ ^1 ^ ^— sSAj 


^CjJI ^Jc. dllj_$ < I A^-oc. cJ~° lA-> 1 1q 


>U 


,l*JI 


((J^S yolyA^I &-tjljj) 17 <LzJlusJI 4Sl u 

ya < C>i3S > u^ ^ ^_sJ,j • ^o^-^ diL j \ is~ix 1 L> 4_ Luo (_£j 

^jaIJI ^ J^La^Le-i «J>b^ ujjUl] <jLL-£^I ya <J^(U 

^.. \ls\JLxi\ ^OJI S^JLSLj-UI £a LlA^xJ I ya jjf\T\ x Jl J ya '_ i J>^ J La 

tl i^w cxLJjji^I ^IJI ol^)l_t-u_ll o^x I ^_o Jc.IojJI 

. 1_A LlLj ya ^jJLJ cJ' P Vn ^ * Jluu-xJ I Cj Ljjlx-oJlJ I 


lju, 








(_yi!lj A29 4 aA tjll 4L»V I_JlSj dlljj ALlzxJI JjlS 

a <) 1 ^ I 1 ^ ^ a ill J ^xjlj V I 4la->j a 7> dll J <—j J-^jlII ^Jc. 

yA I £-Lu L5 P (_£^U1 I 4 _Sjl£ dll l_3 . LfrlL Lc J a I 

^l 1 ^ Ac. ^ji (jtjj cy 1 dJI^Lo LoLc 93 ^-axJI 
L^la-x^_ uu <1*1 Lo^ :ALS ^ij-ll ^_c 

( ^J) A J LlaU c2xi^. ^_ LjULOJI^ ( La ^Jti \S\ )) Cxi ljj Lc 

<La_iLi_Jill Lol .(((JJ^jlLI t <ik ^IjLLaJI ^_^-Ljj 

2011/6 ^^ 4V111 ^ ^l uifl-3 <■ Ps!2S) a 1 A I ^ l ( 3t is~\ 11 


<Ja_u)) ^-jlLul_ljjJ ^-A^ <ALS ^i^Jsl L^jIILslxj ^yA 

L^l Cx^jJl <_t-s2>jAJI ((^jIjlLcVLj Jf* _JjJ))^ (((. kx 

. 4xo-Lat 11 oL^_»VI 6 J-A ^l^_^.l ^-1^- 6 JLCLojuoJJ 

jJjlj V <JjL*JI 6J_A jJiL^. *ua£. dllxA Jlj-» 1_ 0 

Jl\\ ^“L^JVI <JU. LJ Lc J-Aj l ^ 1c I Jjlslj utAJ Jj3 <jI 

L^UJI ^.1 jAlL_ul c_j jJ_<-ul s^sms S& ^ya I4J jr* _tlu 

J[^2j .I j_A jl j_xsLa£. ^i\ J—t-^jlll ^2 <jc.j^11 

L^jJ L-is I ^-jlUJ I 1 _JjlLI I j I ^J-l I j A29 < I <ju I 

j-ojlII 6 j \» LjI» :2002 jxlc ALS L^ cuAj ^_a 

^ o-^j—^ c> c>^ • ^^ 

£jU J* _JjJ (iyS* .<JjL*JI JLl ^.1 jl JjLc) ^a dlljj jkuuo\ 

^-AoSjulU ^<A JxiJ^JI ^jC L_L3jjJ ^XJ — _nil ^yOJLA jJjLJ 

j a A ^lj_<-^ LJlSj)) — <JL^-o V <tAjLaJI I_Ajlislj LaI^js 

JIjlj La J-Aj <<LLaIj-LI _<_u <JLil ^_ <-oAj IjLS .^j-oj-M 

■ ((. ^£j£- LJlftj IjJlS^ 

Cellular Dynamics International (^) 


- 5jljl<-u!iU £xxl ya - 

Induced Pluripotent Stem Cells Generated from Patients with ALS Can Be Differentiated 
into Motor Neurons. John T. Dimos et al. in Science, Vol. 321, pages 1218-1221; August 29,2008. 
Study Says Brain Trauma Can Mimic A.LS. Alan Schwarz in New York Times, August 17,2010. 
iPS Cells: A Promising New Platform for Drug Discovery. George Daley in Children’s Hospi¬ 
tal Boston’s science and clinical innovation blog, September 23,2010: http://vectorblog.org/ 
ips-cells-a-promising-new-platform-for-drug-discovery 

Diseases in a Dish Take Off. Gretchen Vogel in Science, Vol. 330, pages 1172-1173; November 
26,2010. 


^ J ja \t <Ll u~\ a C-) L>l j) \^w ^_Lc oLsuijj^JI &J_A I jLl^L 

• 1 1 clh° 

J_> [ ^a _ uu LoC 4 jla_A) V Lojj j_zx] y—uujya dl \ A 

e_^l_ uuaS^ lj£.l^ IjjJ_ uu 1 LJ ^.jjaS iPS L^IaJI ^ji ^_1^. 

CjI^J uu ^jl JA I 3j^ ^1 < Si JJ > o' jAJ ^ ' ^^-xsLLjlJI 

_luGj JjL^jLa ^ Lulo^J^S ^IxL ^.Ll3 Ju-oJs .^jlsIaxJI 

jr t5^Jlj — JM= (O ^—<^ljJ 

(_s2 aj^jll 4 _jjIj^JI J^IjaJI ^—It 

^_a A29 4 a A ^ 1 Cj J L^ dlj J — ^yOAy-a ^yOO _ uu 

cx!lj)Lo j— jlsIoaJI cjI^c—^ <2008 ^1"^ * s— j uuo 

A \\* a Ca I^J UU O La uu I JuJ.^0 OJ^ L >°J • < O j1 JO > •—*^O - *' 

ol Jb^' e > ' ~ > ' 1< ^- l )> :< 6—JLA? *^?j— 

I 4 S\ $ a ^jVI \ u~i I ulS Sj \ \ < N II ^jJlsLLxJI 

:4 _>j II 4SU1JI JL^o ^_ll 6^)LVI cjJxoI SA .«(_jjJ <_<j^fl 


u I jJI ^jJ^xLJI c j-o J^OxJl-2 
A J) \ J.S\X II a 

^_Aj ^ [aa jjkSLL* iPierian ^1_ ajaa 4_^j-^JI 4_ jUjJI 


4^-uljJ^ ^jSsj-a lj-^f- 

\ A A ^J, OJ < ((Jo ^S I Cj L 

Kj —J^ JLo^l ^ Ca^o 1 


,1^ 


o- 


<(JLiJ.I I J_A 4 jJjljlII 

^^JLSJI oL-^LudJI 3S 


(Jj-o JjJjlII 6J - 2x1 J 

tOb 


U ^yCUUOAA 

4-A^lll ioj j_oj J)LocA^I Fate Therapeutics 4^j_ Jj j 

.j^LLsJI ^ I JY^I L^lo2JL_uV iPS 
J^j) 1 x^ol ^a jJI ^O^LJI jl SC. I J_il^U Cx^jJI olj 


J I ij^aSSl L_ 


* f^O 


Us 


j \ x^o ^ CxSj JjljlS 

__ ,2008 


•JA O lAO' ^ —^b J 'rO— 

f’tt (_j-s ALS <—^b J _> 

% a (J-Gl^-LlII _o 4 1 A^o ^ 4c. J)^"y 

iPS 4^->jlo, 11 ^_ol J-2XJI_ UU I 4xC J_2xJI L^UU J^)l_2 jLa 

^uuo^ya ^ya dllJj O^bP^ ^ cxiljjJ L^U.)) ^Llj| 

£ya La jjlC. j jl i 1 L ^ I Jji^ ( (jAJL^ LJ I _ *->aa (2A-^ Ua 

( \ya 4 Cja~ya Ca _V \as 2008 ^.Lc y _^.1 ^I ^-S j .^^Ij_o*21 

< ( ^j_ uuSaSjuu .N .C> SjLJLi A)J_ui^ i. n 4jl_oLx_i ^>lcxLJI 

Lm uu-^jjuy 1 J \ x i i yA>y~a ^J| CxS^J I dllj Sea J—Axj I ^jJI^ 

^ jUsI jL Cedars-Sinai Medical Center ^_UJI 


Scientific American, March 2011 


L^U 


^.1 J_zxS_ ujL dll (3P 3 LS -3 <^0 ^ CjL J\ 4^oC £- 


LjI 
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UllCHoom 2011 ^ 3 ! /^uiiui 




SjLcJ <2UJi (_i < i-f^o ^JslC ! ^j->L f < <■> 

<_V / / ^ . K> <ifT< all (J[f-2 J ^Jc dJJjj <SJjLujJI f ~«/ jy 


< 3 "' ■^° .M> LaIj ^.1 4 -LLLo 


^Ujl Lu J^u lJjS . IjSj^ uj^t (S^ <3 C 

? 2 A tU. \ II CjLjULUI dJj 

■fi 

tJ-j-AjI^ <j£ J_o ^ 3 ^- ( 3 jolalil 4 _LU LjJI < 2 lL 3J ^i\> 

3Us .(JUJJ I j_A cjIjUajVI SjjJi ^juujl&SI 3^Ij 

\ 1 jjlj jJj <<stLJI 3O' iiUl ^L*_s ^LjJI 4_Jl 

3] 3j 3j . jaj 3^ J^UiU 3^3^111 

31 <U.U^ 3^ls o—<-0^ J <JUJJ lj_& ^-3 CjVjUJJ 

L^_j| Jj_ IlJlS 4 ji_^JLaUllI 4 slUJl Ul . <j£j J-^. ^JLjdLJ 

3 1 1 I j I I ^ JiC. i Li_ <_<ju^. 

<U-Aj VI ^_3 U^UlJI 31 3 \ is*i . 4 _a_oSj _(JiuJG 

*T 

LS it SjjUl As. ^1 ^ —a£j (j— 

. 6 UlI I IJjlg I ji&j jiXj 3 jJ 3"° 3>cJI ^_3 <_i_asliil 

3^3J) 3Jj-JsIj 3£>°-^— < - a ^l (j —U <illj <—1 lc 1 <—jljlI 30 

3-0 Vjj 3^1 ^—UUL0I4JI jUIjVI 3^- 33 3j—I jU^ 

. JUJI cp 4 ^l jlfiuVI 

3jjlL»_U 6u.v.^v-> (^jJI ^UjLa^U oVUJsl 3^^ u[ 
cjI jls .biofuels ^^.i^Jl j-&j VI j_Ul 

^jJI j lg_a^_i_uV Ujl LlTTsI Amyris ^jxuj xv« 11 

jUill UiUjjlL L^.UJi 

** -fi 

CaajU <jlsU <Jj| 4 -ojij . ^LljjlSj 3 -3^^ ^ U 6^3^° Gevo j)3 ^^ 

IN SEARCH OF THE RADICAL SOLUTION (*) 


13 ^ 3^^^ 3 J j"°^_ < ^_ juj ij‘^‘ ,v> jU jU 

jJ 3 <3^^ <<_LJaill cjLjLsjJI (JU-c ^_a L*_culj Ul 31^1 

jjuGJI 3 _o jj _s Jsi _ ojI j ^ j 1 <1 _slLJI 

Khosla jjUVUi^ Muj j-UJI 2004 ^lc ^ - ^03 

*)Ljb U.j j J_t 3 I jaj j.*ii J—-ij^l! Ventures 

Kleiner ^^ >All jLu!_ ojVI j _U ^ Kj j 3 ^ 3 ^ 3^ 

ol>"\ll _s _ :LIjj jj_auj .Perkins Caufield & Byers 

4 ^ 3 ^^ \a<>G cd^)Uu 3 ^ 1982 ^U. ^ 3 ^ 4-jjUaI <_uVI 

w^l _ill Sun Microsystems jn'i uiim 3 —^ 

1 \ ^ Cta I \ JSj Cj I j 4 juj—ojUJI ^3^?9J <0 —U 

jl^-^ 3-5 -3j j Cz—e^e ^ 

JUwa ^3 entrepreneurs j-j jUatl cjL^uolij 3 ^j_UloUI 3 ^ 
1 ^3 IjU-3 c^^JI GoingGreen 3 


.M> , 


)l£jj-a/ lLLlAHjL ljj 4 U ^ (J <—dU ijL- 


^3 


<f4^? 3 c^j^- 


< 10 - 03 ^ 31 < < 


'L> 


IulS 


4sILJI (JU-^ S 6 J-i J-OI CjIjI^2_sVI i j jl ill (Jj-ail ij^XJ 

C- J? 

3 Ujlsj .cjLsls^JI a< 1 JIxj 3U L^^.Uxj 31 

:^Ui!l I JJ& 3"° CjULlIS-O 

^ & 

L^LLuj^U) e^jLdU jj±! :(SA) 3 UUj^1 ^UiVnLu. 
J^LthrdJ Mj titjbZjjyi jZjfJ /J/ :Ij^lu—l+l 4 dAus^j 


jL^lLAU 


<_^L*JI oVUJ .1 ^ ol4-L\^> 3 ^ j -»3 31 dJLlA 

6 j-A J)-^^ «L^.yiJLj |jjJ_ i 4 JU «Lojij i^Liis-S CjlyI_^ 4 3 A _aI^jLII 


.ovuai 

j_ua ULx-uI j^4A % 0 J1 1 nU y-L ij^-SJI ^Qj| jL.n.a 

a cap- 4 < ilsXl—>.^^i <nll ^LLL> jl Sjj^Tll jjlC. <^ILJI j_»_>Lji_q ^-n <tn 
.^jji^VI J^^l Lfloj <4ilKj oblili jl^l 3^ an d-trade system 


jj^-o 3-° 3^' -3^ 3| 4 _cS ^jj^aJI j IS 1 1 

4 1 << a 1 \ t ) 1 ^ ;< n > 4 1 a ^ 4 <a \lA\ 4 <a l 1~. ,~< 1_\ 1 o" ^ 14^ \ l . \\ c'. 4< < << < ,~<1_q 1 «^-< 1 

■c^ 3 ^ll 3 (c 5 -°J^) 6j j 6-° 

Aj d^JI t_ 4 -ftlAM (Jjlo j>J^I. mA At. 11 a \. \.\ 1<S \ II oL jL iUI 

j^Jlj 31 CjI jU-j V-l c_sl J-A^fl 3 -'^' JkfiS I 31 CLiIjLj -<_uJI 

.<1aI 31 <^LkJI <a*J 
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<JlJ~lLII <jLhll /y JJ-lj :(SA) 
<j lllll j <ill ml J—j /clean tech 

/jU$ 41 iMA *ijJI iuULU/ ^3 I—jJ .main tech 

~ jt a s 

j£jJI LfijJ 

<LalL>j <j ljjuuJjJI a alUJI (J__jloj V :<vL_<_uj 

Jj ‘Ak Jail I A jU l 11 t_a sjJLj _ ljj LjJI 

y-OJUu-uJ Ijui^j-ula . ^LojLA^U 6jLJ <i*J 

-cull ^j_a LK jL--y CIj Ij Ls call Cji^y ^ a ^_a 

yj£1 l^L J un EcoMotorS jjjjj-o J) Xjl 
6jlil CjL^J_cJJ ^yA <aKj J_al J %50 <Li_ <_o!j 

_ <_UJ «0^_A Cj La-iCa ^_a y-OJui_COJ Jyyjj . 

^_a ^_a dit . 6 j_> jl^. A yl < \*s A-ollj j Sjj j l ^ \a 

( a 6j-^J l^l .Aa -ljjOJjJI ^jIj 

<<JL~J1 <AKj ^_lc l ^ *1 aK~ Jjjj V ^_ill 

j-A I j_A — %80 5 _u_o1j Ja_> ialLii! l^_ol jJdL_ul 

yJLXOJ iy Lsl <LaJaj| L_^ll . <\c ^ KV* ^j| _ coj La 

J—^ C5^ I—f^Lalj 

I J-Aj — 3 jlUjL 1I Laic J_Ja£. ^IjVI V Ij^ xVi 

< 1 if*. A. \ \ | ^ \ ! I i \ La 1 ( >-S 4 ) 

Clla - U*J LS^ J ^ “'~' Cj—^3 


c j-° 3j- < - <jL ^ LT^ ^-cuLalill 

^_a <ji_ljjla-JjJI iiltall Vj < S\q 11 ^_a cjL^LcVI jl 

<juJ Lcj . LsJ I I j L ^vka ^ ^_a j I LIj ji I ^_a j I _ lIu 


<JlL^jJI <xl-Jl ^_a ^ I — [28 4 ^ II y /_ b>y /yiaJ/] 

^-1-C 6j-OJL*Jsl <JL 

io 


^ o 


^-ollll jJL»JI ^l^_<_ul <LalLJI (JL^-o ^_a <^>^11 ^ 1^9 _cuVI 

i^daJlj ^JLojlI ^ _1 ^jLa . A x Vy-a j_ oj c2i s*-a _Jjq Lr lJI 

^yA ^jia _CjJI jLaJL£.VI J ( j_° 5-i_CO^ljuJI 

<^^_cL l^_)(^^ 4^y-c t Jl (y-1^ ‘3^^-6d-& 


6 J-lL (J-° i3J” 


i^l^JI A a aIsljJI V ^_al 11 

I ^-OJL^-a dlyl Ijl_s . ^ _Cull) 

JL^a ^_a j Google JS 6^> I=ua j JjLslj j.a7< 

Cjl^y-du {jA Cj 6JJ^ (2x>^ <—\_9_LujLa < a vklll CjL^I^JlII 

jl J^ui\ ^_a (J-OJLJ ^jJI Aa _CUJLJyJI tsUjJI 

•LT 0 ^' 

** ^ 

co^LjuLII £ j jaI 1 ^Ia_^G V <jLaH ^ 


LJj-tkX!Jt mil l—j <jj! :(SA) 

^ tc it i ail! J—tz J—&J ? 3-u JLU/^ tc SjJ-JLU 
cjlaj SjjjjzJ! 2—2 LbJ! iuUuj! JjUj2u <ju-uj 
40^JJ J-L4j-d!jJt—uj Jj^u l <ijjc JzlJllII ( jm—2Lu / 


^j-a ^-Ji-cxJI -<-aJI (Jjd 

Uj j . jJI I J_A Jjlo ^^Auuja y £- <_uly ^ J_a ^-lc 1 ^-AjljlL^jlj 

Q.^ Jl olj)l xi> ^ I ^_jjl y ) Cj^Ij ^Jl ^ 1*1 ~>G 

^yA ^J±aja dlj^J ( £-_i-uly (^J-a ^_1£. i^ ajalall^ (J La 

6jJa1L jJLojlI ^—il <jJ dl^JI jl J.s\ 11 ^ a (J-ajJI 


I La JJX. (j£ JJlIj V ^IlJI CjLlLajJI ^yA 
^£.Ja l ^ xAa \ <1_ijLt-^jLal AaJa^a _ 


<12 ^1 
LU jJI 


La| I j-A (ly* y^-VI l ^ j.2iX ij (^a^L^ 

J_jax.jJG V ^1 oLlLalJI 

(£±a 1 ^ Qjoiall ^jl^-aVLi 4a*J ^.LojLA^LI 


.<l! y 3^ A ^ s (^- < - u ^ 
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75 JjljLJ Lo_» _III Ja ^-JU-oJsl ( j_ ^-03 Ijlj 

pLL^J (jl ^“LijVI C-AS^^-* ( j_1 421-3 ‘ (Jjl^^JlU 

g-i \m 2030 ^L*JI (Jj 1 sj . o 2 *^L* o-* _coll 


Llj^f 10 X 3 ^ 2006 ^L*JI jLjlujU lmVi'l 

IJJU-U JsLalJ I laAiJI ^ 1 J ^Jl t i 1 1 £jC. LlLa^II JA A <i 

.<J^i <-CaALLG dll J 1 ^ 


Sjja£(jjL^J/ Jj^jJ! L f—SC j/jIaII <«y/C xjIS :(SA) 
^LjJ! JJLb LS -l£r dJjJj^CjjSjJ Lg-iSJj <(J\ 7 i <« Jj£ 
4 -Lu£UU 4 i mil L jJ CjJSjJ Lxlli <4 i at a( till 4JLhJ!j 

2/J \tA\U 4 jL£jJ!< jf jj _ u !j£j&j <4j£jJI 4Kt iaII^lc 

.djJzJLa lJjjS 

qA, \\ nil p^la, a Vi LjJI ^j| ^AuLaII _till Ja UJ^V> 

^LL-vj ^jJI _Jail a> Aa-I ^a Ip. \ & La.Laii Ip_ 

. Jj-LaJI p Luca. I ^A L*-Jjj ^Lctc3 I pi_ u uA *t VsIp . 1^1^. ^Jl 

LJLc pp_A3 j p\, ll \\ 11 pda_ctilill ^laA r> p| J_AiA Ip 

ppAl c_3p_cup . Ljl <uAaJsl (JpLaJI pjpla ^_3 £plc 

* 

£sj) JaI 1 IAjcg ^ 1 I A$J .^.IpAll ^_1 a <_i jL-ojL 3*^I <JLijLaJI 

oJJ (J* 3>^ ^-uilitl 
idLp^l cjIjLa-<_JI pi j Vic,i V <<JLiil Jaji—<_ u ^_1 a 

s AlJ pi Min 6 jL _coll ^Lco Aa. . ^pjJI I_ijLcAajLsI <_lAa^o 

jVjj cJJI 26 La p*_cu j-Lj iLLp^is SjL-cu L$J>! :Nissan Leaf 

Lc I . (Jj> 3a ^ jjl£. I J_A ^^3^ ^ I 20 1-Aj-X-cu (Jo^aj <JijUajLJ 

$ * 

[c i\ ^ ] 2,jLu ja 3 ^lll <Chevy Volt <JIjjAycL SjLu-JI 

jxl-sJI (Jpl-VJ AjL UJ c ill 40 J^j) £-2jlil A AJJL2C 

6jL)u_u Tata Nano 6jLu-aJI ^jl (y^*. .2012 

200 CaaL J_J Jjl^JI ^A \ £j _oil I A j.s\ *^>o3 ij_ii-c^a 

lUblAA . I ^ \c ^j^LcVI o_o (J3^l pIj _til cJ-Ua caJ| 

<jJjjAj til <j!aj V <0-^ <jIaL 1 _ties 03 ^ o' L " VJ 

^A ^3 <(j 3 _io^-ll CjliLscul ( jALaAjI Ja <Ja_ Ia 

5_ujl_aJlj o^aJlj S\Q 11 ^A OJaj ^J>L*JI CjIjLi _call ^^j-cu 

.^“LaaLI ^jLcAjA^I 

iiin 6 qL ecaJ| JlLc c_a 1 I 100 l ^ \ a3 6qLlcu 

c_a!| 20 *LjqITi \11 lA_I^j I 1q \\5v ^ _^Jsl Ja i^yj _J (Tesla 

< A a \ I Aac ^o Li tnl I 6 AA I ^A - x 4 q *^s3 ■ ^ 

3,2 

^L^JI jvka 1 Ia^LL <j->-cuJIj jv3g \ L»o3_ticc a*-» V L^-fCJLo 

l ( j > joL l^>. <o*_caJL ^L*a ^jj )s o^^^ ^JLsJI ^_ 3 

LqA ^llll _ticc (J^a. tAJj^ 1^1 J - (( LiLl)) IjL _call 


.«Li£.ljjJI ol ^-1 «^i (\j I 


Khosla Ventures (*) 
> (H' 886 -1804) (SjJJowO) 


- CiIjLClCuI 3 »»a^ - 

l :| jj< il l \ Mcu^A 4Aju i 

4j1Aj OlAj —cu iJ ^ 1 mi ^3 jj— coLcA Mcui^A 4Aj—A AjAcL-ujI 

:Sj-iAVl <>AA j-a^ Aq «UMI aIAUI AlA jAi jIluaI ij uUjI&XI 



jf*! 

EC 0 M 0 T 0 RS 

(jLKufiu) ZjYjj djbjdf^ 

^jxA-oj yAij SjLioi dj-^-o ccAcil 

opposed ^j-ALjco 4 ;ljU i M^jxi^Lsco 

jjAAj ^piston, opposed cylinder 
dM^ioilj jjjJIj ^ 


AMYRIS aSjjJj 

LujjJll/LS tby^j JjSjxaj ^ 

oLAALo ^A»l ^ Cuaj 
ZJjaa microorganisms hjjL±a 
j| £ja jSAJI J^Ai 
4ojLccA jIj (j ^ J 3^3 ts^| 
.AuAltl oLsIjAIuj^U 


CAITIN (jCCLS SijjJi 

LujyAiJlS JLYjj LjjJLLu 

f -\^Jl > 4 \ 1 V 1 1 LaLLfu Oj3Ail 
4_iijlj_s. 4. \*\ ullj SjJJ ^Aluu 
43UAI dM^iuil ijAAAiJ Sjjja. 
.J .it i ;V,i H Ac Lafra Lua-Aad 


CALERA IJjjls as jxh 

LujjAjJIS Abyjj {JmjjIS (jMjJ ^ 

AdUca 4. Ac CiijALil 
(ja ajAiAij jottAl 

ajLad 4-a.\ Vuu'i 43 Ltd I CiLAxa 

.Cilacuyi 4clAo ^3 jslA 


Ail //jLx ujjjSJj. IjVjJ 50 JL-Sa . IjYjJ 

JjjJI jU LoJa t( yJuxi Jljb jajSJ dJj(ja Lf j£jCxlls 

& 

>i-r±J/ J tyljfj—jjj L-tfL/ £jj£j jj—iSJ! 4_lAi4L// 

fOdiJ/ jA JjU .IjXjj 80 jJLuJJ^jyi 

0 ^»J^AjJ . AlsjJI JjaI coil ^Jl o^ 1 ^ O^ ^< 5 ^—cu^i> 


biomass 3—i^.i^Jl j|j_LI ^J— 


■ Jb^ 6^ 


.(JjuioylJ 25 (JjIjlj I oj ^3 JL ^ ^s3^9 (_5 

JjAoil t_3o_cu ^jxccLLJI ^-Lc^aJJ ^jLi ^-oaclAj Cj^ LojlccVIa 

j,aVic ^jxcoLaJl ^-Lc^cJJ dLLlj ^a j tijj^oyl-l 1^*^60 o*_ lju ^ 


^jljljlcu Jj^l ^-xoall ^jIa < 1 A*VAj . IjVjJ 50 o*_ < - u ^- 1 | J 

LCvIVL jJL-ccJl j^iu<n ( Luo^ AiLcoll jje_caJL Jo^j-ll 

.jjL^iil J A> J 1-4 I 

<jl»jljJI <-g>j)k\ll jTi I Ail <Q^ tnr>^ll ^-JlcOlU ^Ll 4 j\c,Q 

<_»A*Jl 1I ^La. QLx-co 1 ^c-jct^aj jl : ( ^o-*-H d-i ^jAaL <laJLa-U 

J> JLLsI ^_jcc^ajj Q \ I <jq i-s. 11 6jl_ll 

. L^_s_ilaAJo <J>Q \ 11 6 jlll jLcOLaJ <jljlcOuo CjI jdl j CjI d_ Xa 
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1 9 \ ! A 


O' £± 




J-A <d^J • dlj-a jii^^ ^)l JjLa s 

JjLO <LoJlsJI _lie ^.TlO _lc (Jj) U^JUUI ^Id 

Lp^ua Sdiic <dldc dLdilo) neutraceutical JLdjj-cal J1jS 

J_it—J LJd L d^Ld JxL I ^ylc j*jis' 3 • Lddx *? (I da j l 

.^dd Lu j& (<^\aII <jJL*JI dUdill ^ qj a 
L dL jl j—cl dx.jd V c j^lj . j—-dc^ JL 4 —oj 
4_L^x ^J>c C^jLlJI dh° ^Ja5Li L iL^cj-) Vj . S^SjulU dLLadJI 

JJC ^ i.^ 1 ^ I ^yldl £■-alj-llj .dVLJJ 6d& -a 

f^] -“• (jfl <laa. 

jjc La» :<JLlxiIj (_gj iV'*~' jjAo i _J£i j~i>..L a [' (]' >jcu 

I J_A ((a A 111 _call ^y_a jX^JLaidj (j-^l fclj^^dSjJI 4 Laa. 

£j-a ^yi^Li L dxja V jl . 4c^jial ^jJl i I Vi 11 JljH-Jl 

LdL*_od d>^d ^xla .4 o^ o dljL4il J) i^-yd 1 iiilSllI dljLfil 

‘O^Li J I -LX1 JjlS L ^yj| Lo jT^ J_^d 

^jlAJ I j . 4-i LLaJ I d L Lad j | 4 a ilVvl I <i_ j LalJ Li LojLaV I j I I 

i fclj^^d^jJI 4 ilia (J^C.Jjl1Ij *L£j^l ^jl jJb ^LcaJl 

^y_3 jUxAal JllA \ jljj ^xj *<d*^Ldl ^yJI 

. ^■U < I x V.e ^j_a^lC 01^) 

tj-jJLLL) ( j-^Jj (JU!Sj-Sj dt—ub (jj Jj-& :(SA) 
^j-Lc ttf £i iAi 1 (j!iLLiPijJI djULLH 

.JUUa^ J ii£j! ■ dial I 

J* ** * 

(Jill .6J cuLa ^ 11a^ 1 lad. I J_A I<^L-CU^^> 

>! 

. ojlKdl I_ij^fl <jl 2 Jjlxj j_Hall 

<Jj *3* ^ jl _cu^Ll) ^yJj^fl jxLsJI ejl JLidVI jl 

\a\ nq<blc CjJ _i LoC t <iLii V <dj_tlJI £-JLi LaJjlC ^J\a i 

^ylc 5 ju-ujlJjJ I ^jLoIl. _cuVI Lfi n^^ (A <i ilA ill <jIVl 11 _cu^f 


cjIj <(ddl _ Jj ^!<*■- cj)L i-i-i.i ^-d 




Cj' (S3 —^ C L X ' C 

^Jj-ijd oLiLsdil 


die ^ d5Ll 5jLjLj^d ijL_ 


<j)jlLa_i \ A^-a <_i--y-i 

Lj^ 1 t-N \ 4 Q \ < \ \ 


lithium-ion ^AdJl 
jxj)iixll 1 olij-ii oLjlkj <juJIc ^ji Lxj^di U^' 

. 1 A J) 1 ^ | Lolc J-t ilC 4 r MA-V 1 ^ r - ^y Q ^y ^Udd ' < ij. ^ l^H 1 1 


. ^Lll ^ylc L^-ilci Ld i Laj <dllj j j so^ 
d£iJ 4-S L-JI ^xj) ij i 111 Cj li^_i 1 Cj LiJ LLxj ^y_9 j-odlt^jd (j^d 
magnesium ^ilxll dLjUaj ^ jddL_tdj ^dJd ^du 

d 1^) idd. i 1 ^y_3 ^-did_ <_oj idd I Lod . Lt-d_i) cllj ^x^JLi J_i j 

*! " 

^yjJI A^>11 4 lC^d-ll frl i tTi^f 1 » U^LJ I 4_i jlc J) lC £ J-l 

JJLJ 4-jjlJo ill ^jl c-i_ (_<jl2x I ^ .(( Lo_i_xj 1 L$J ^_2^C I 

c Uih VUl^l JSVI 4 UsuJ 1 ^ ^ 1 1 * Lo 1 ^ jjoiL 4 < < < 

.^xjjJI ^jxildJl jkdi 

^dJl dl^^dJU ^iaJI jl^LVl J\ dd dlJj L .dj \* \ 

djjdJl 4d_2xLLJI 4_j J Lt-ddVl iujL^Jl <djJCo ^y_a jj k"\j. a 

JjUxd ^ylll ^ul9 j 6-° S3—^ ^ 5—tudldil ^ylc 

^J_C dj^S i vo dj *N ^ d J-2XJ 1 dlj .4_ij J_2xJI dildldjJl UJ- 


Sldli . L^ldudl ^ydiLa <%90 L^J—tld 4_a—tud (j^Sd ^jl jc^xjll 

6dAj . I J^l ^yi 4_ic^j 6j 43 Jd-d ^1 jc^xjll 4-W 

V . Lfldat aAj ^y_ill ((<dLUI ^y_a ^1 Jj_t-uJI Ax vll 4_^.jijial)) 

JLoI^.1 L^_id ^—adj^ ^ylJI dVLiJsl ^y—a Jj-UJl ^j£. d—^jd 
4 L» i t ii % t"s La 1 > ^ Li ‘ ‘ 1 ^-a^_u 1 ^ 1^ ^. \^ 1 i 1 1 ^jdxj 


[JdJI ^^1] 


. ^ d. 


Id 


\3 


JsL 


l^dlddl ( y_a dd5\ ^ydJI 4ju-dalil 6j auC )Io11 dljd_call ^do 

ULI—l^di cuJ ld^ dA^- j i ^jda'dl^ 4^j cd ( y_a 

dLu^O^jJI J I <Adj^l^ I JLia^dVI dldt-O J I dLojlxll 4dldd 

d)-^ J ^1_d_~xl ^yaa^lil dldjL*_cad ^yiJ .4_ijl Vhl 

4lad dx$ jL ^ 0 ^Llo jl (S-ljUlaI x ^yJ| dl^ja-aJI 

4_oJdd I JL^-o ( y_a 4 _LoL*JI Iddl^j_til Id^cd dJ_caj .JjLxdJI 

obLd.1 t a \\\\ 11 j SjldVI 

^1 300 ^yJI 1 im dl^j-jtill dj-° ^iHa cJIdd (^J A 

4dlld d—tli Idadl d>^s3 ‘d^ldJLi J^-l oJ JL ^ i 400 

(j^ 6 j4-o 400 j\ 300 ^1 dd 

. La jAi JiLdLo 

CjLxjj iMill/jl—j 3)SJ^ ,j\ JH! :(SA) 

39 <SJlusJI iLxl'LH 

(2011) 10/9 


.((^■LidJI ^y_a lkc-x JUi-ciLl)) 

Jjj SjJj^ JJjhjXI JjJjzJ! <>jjbgJu :(SA) 


xUUlL/jYjjJJ-lL .'LltfLlLcajt(j—ijJJI 

LJjt—^iU jYjj (jJ—lLa 300j £jL-4j1xX!j 4l JlhJ r / 

VjbUJU ZjJLxJI 

^y_a dh^^d <1S_titilj djLdd_ uSi JL LajJ !<^Llu^\> 

J^iLxd ( ydJI did J_iC dLal_tiid^l jLxjI Jjj- i dh° ^y-L jj_ jjlII 

Jj& .^_calj 1 ^ a dad d/L i (^yd-llj 4lxJi caa dLaLcda| 

jcc^JLi Luj <odaC sj JL^dJI duj dh° Jj ^4jd 

• did V Sj-LcjJI ^y-SCcdl IjJfc ^^dLcaJ J_A -CjL-ctjLO 

. l^jLa J—iHa dVLdo ( y_a —call L^d| dx9j^-l JjL^ 

( J-oC d>-ij_tiiC 4d_iL»_o_i d-d jdj SdJLdxll d>^ 

lj_ca^flj .4_ijLc^jLaVI 4 _jl^.LJI d)-° L.Ko l^ do Id^lj dxI jxJj 
Jdx I d)l 4_^jLa*lI I LlLd 4jLiL*-o JjlC j-dad_cti I V ^yddl did dh° 
Id A a ^kd J | I J^Ld dj^ILcd d) ' ^ydJ I 4 i A^l^jLaVl d 

f^ii\ 
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JllajaUat 

!2U€>loom 


10/9 jljjxJI 27 jlaJll 
2011 jajuSl /jxalxuj 




^9 ^ASJI ^AxJI 

z> Liji i^iC Ja> < 3 1 j i^JjJJI £jijJ £-4 lAo Lui^. / r Mz 

js Lj^IaJI &jj& <Lusl^jj t Lujjlc ~L ?^i 

^yuj pLlJjJi <_jLi~i\y sjuj^. tz>L^y-c. 


<j) \ i n*<9jjJ .i> 


. ? j) j.s*i\\ 4_iLaJLcul ^LLlrv j ( L _>jAl 4cLcu 

<jl (_£^_AlLk!l I 4 j^-Ql 1I o\Xn£jL11 JL^. Ij 

ihVi <Jj^j_cox> ^ vC. 4-oj^UI c-J) aAII Cj*^1 _COO 

1 Vi UI/I 4 Afl 11 Loul^ <^_ajjJ| Jal 4Vi II CulA 

^-cOJlJ I ^ \C. 4_Uj) a A 0^1 iVi a J j £s^^-& C-UlAjj . 1 

O-S j (Jp^ *L1J) S* lC- j Jjlj 4u5cji <Jlll -UlJ^ l ~vl 1 ^ 

c.i Ic 1 ^ i is** Vi I 4_cul^j 4 \\ \ a Till iiuujj cLa 

4ju>j xs~> 11 iVi A nl 1 (jl cJ^j-S-ll ‘ A n 11 ^-coj 

: jIjJlII ^jLjlLII ^_A CjLjljJjlII ^J^-LC ^_S 6 J_^Jl 

,-kjjUJ.Ij ^ 

<CjLuJjlII o’ > J- SuL ^ 4jlxLc 4_lj| LJLa* cJIjlA 
4 < ^ ~ A 4jlJ tj) _COO L^-JlS ..W £ < J i''i 41 L^jlS Lo_j 


4V-cul^JI oll^cJI <—VllLkjj .6JJ) A^ill _ Juj ^_a 

fJajjLkllj ^ is~\X II ^_a 6 dllj LiliLkJI 6 J-A frj) A A11 

1 ^ W ^ < 1 j5Lfrj .^LJI 4 a1i^c ^Ij^.Lj L^LkJI J i^"\\j 

Ljljjjl£. jlJI l\xLaJtd UljI j| ^j| 

. J^.1 j J) A Ac ^_S ijr'^.^A'Xa /^_SJ xAc. \C- Lt^kj I 

^jxiLjJI 6j£-l c<ju> 4jlj1^cI ^1 t_sl cuTnVI I ^ Jj-s J i 


THE HIDDEN ORGAN IN OUR EYES (*) 
rods and cones (>) 
JiljlJI Jax u a (Y) 


<j-1j^ .E .C> _InT\l _ Jjl3l 1I CiLkij._ 

4»_cL^. LjlIc. CjL_uIjJ < JLLa LcJjl£-] 

La jd^CL_ul ^_S UJj)w<n Tjl^ ^jJ| ^Ijlill ^.Ti^LLa 

LL-^a-c JjliJI J-<-oj .cjjjuJI s^\ <lLlAj_u 

t A 1 1 <Lj l^-i JUJ I ^ \ a ATt L^jli^ Cj dll J £ oj ^llJI 

. ill ^IjIaII dliLa J-^. ^j_0 J^| 4Cj_<_<jU (isUL^Jsl 

5- 1 -aljJ (J^Jl^-LJI £ -cu^J 6JjJ£. CjI^J- uu Jjj-O JJL_s 

4 Ci* ^jJI ^IjIaII ^1 Ij)\ \ <<jJj^> 4 lk^.iLc 

aaL-u-o^ ( l lajjLkXI j ^jl jas ijulj^l 

Cdl j-aAjlL] (^.UL^yjj_<_UJ C^JlL> ^4jjjJI ^-S 4^j 1_coll ^j_ckJI 

(£ I < Lcs^Ci 4cl_ uj 24 _o LS^" ^ ^ s ^ 

** ^ 

Ja Liu synchronization (r) 3-ialj-dLi ^jJI iLLkl jJI 5jCjII 

CjLsI jjl^JI 6J-A Cs J .jX^ jJI j _coaJI 6^)ljd^.J CjLsj_o^JI 

oUalaollIj jl^_lll Sjllxil 4 j jl^JI (cUaLuallL) ^ 

4Lclcall LiUJI cjIjl£. ^j- 0 LT^ J ‘^^LloJI ^_2 4 jlLl 11I 
C)L>JL4jJI T)J) \C 1 ^ ^ a <n ^jJI L^jL^ju-L ^_S o j) aAII 


Jllauil (^dl <yCx\X 11 ^d^.ljdaj| (JLoakLcuVI ^jLi Lolc 41 

c>° je^JI ^yci 4^^ji-coo 6^)-AUaJI 6d-A . 6 ^)Jla 1I 6d-A 

I Cujd^.1 u_Jjlddj Cu .\ i JjLs ijalcJI L^jlS Loj <CjLuJjl1I 

24 (£±a jc^jLcLcu iaoj 2i Jj^JuJalLcaJ j-cOdJI ^ j2l_S \ 




( 1 ^ \C. ^ pLcCcU jJL_ 




IkuJLkJsI ^ L ^_uajUl —a udljl-uuVI (J^aj Lukj| l^-ivlj —ujlo 

L>Iaj ^jl (J cd^u >J <(3jO^I ^J) ‘^" CjL> j 11 6 j & _UUJJ 

LlcCaLci ^j_o Lij^laJ ‘Lou Jd 4 . A<W 
l_j I^LudsVI ^^-*-1 6 CjLjjIao ^1 L_il > 7,"^ 1 I JJb Jj^s ^jl (j^-ouj 

.^j^.1 «Gdbjui Cd^L^.j ^lll Cdlul^laCsl ^_ou_ujll ^kLLjJI 


j-aaJI (jAn j ^ulLul—uuj <dilj -dilj —cuu V j »Ti \ 11 

. jlgjJIj (JaUI 6j(jJ ^-o ^_o \ 1 1<^ I Iuljlu 
f-J) < A 11 <Uj_u£au^UI CjLjLCLuu'^I 6 JJb -k-ij udlju-uaJI 

Sjij-aau f-j) <^ill i_<a i ti4 ^.lUu_uuj <L^u_ulll A 11 ^ 4"\ o Cdluj) \ t<~\* \ 
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l£ ^ 1 W 1 a <n < JLjlLI Jjlj_ <_u ^ la 3 ^<jljI j) 1 ^. 11 £*J ^Wl 2)-° 

Ll^aj icl_cu 24 ^j-c <IcI_cu kuA sparrow 

<^^Ijulc .M> <jLuI 1 ^ dll JJ <<sll \C- Q1 < (_ul j 


<_a_aL^ ^^.3 J-aa_> (jl^ 2A^ ‘ 2a' (j^JI dJL jljl3LJu_u ill Jj ^_3 
Li^LL lg_>J jJlsL-OJlII 6 2)1 <A^V OJLJLJJ .(jxiLcu^J 

2a> <JLSjjLc jaC. <jlo^ 2) I 2AfA3 ‘ l^jLi-cjl ^_3 pj) xA 11 <_cuLco^. 

^J1 j <jLoj^o^.j 6 J-L^.j jj; 3 x^a 11 ^jL_jj LrJS <>j) a A11 

. LilAJI 6JJ& Jajl3j 

- ^IsOJj-O ^)AC <^J) A A Cj^ljLALc<jUi J(JLoJl^. 1 ^jl 

(JA-jl-vjJ^ajJI oLlil CaaI JA — Ja^I ^ 1c CjI_uJjlII Ji\c 

CjIajj-(-LlC. ^^-3 <JjLi2i <jJa£> £_L| LoJjl£. 6j-o Jj I 

2)1 Lgjj . LajJJ)*i * <1 * ^A-ll ^1 jIaJI 2Aj cuaJI 

J) xAa 11 2)1 ^jAI^jLsVI < I Jjl^. UjjJt-o CjLjLiJjiJI 5 j^JllL 

■ 2^ l ia 11 jJl£. ^ A A)J-O ^ 3 ^JLl £ j) aAILi j*—A; <_^aJ1 JjfA-l 

CjLcuI^jJ Cj J I 2aJ 11 CjLIajLoj < il J_i 


<ia_cL^. ^_s 1^ \ J-ojlj 2)^ j] <j !$jj .i>j <2xj)^':» j .r> 

CiL^ajj— ojI ^jJjs ( _ r k- Ujj^l ^jlJlj 

2^J ^aJ :< \ aAjA- 11 6j_A <^ is~i ^j-3 ( >l '< . 7 ,~ill ^Jl CjJI 

<cLcu 24 j_o ^ 1c. L^LcIIjI .U ^ a A ^ 1c. jl2 cjLjI jjl^JI <s 2_a 

\V\ao11 2)1 j-a- V -a Id-^j ^ jL^jJI j JjlIII ijj j jAi 

• 2A*-1I ^ji < A11 <L_uLujuaJ 1 

[2)j^Aj(jl ‘da-^L^. —II J^l (^‘i-ll] 

CJLsl_2a2i_(_u*21 ^_3 J(jj J^-ll lA^*-! 2)^ II_ 0 ^L-oJaji_ a_uL» 

ja.L3j < £jj) 11 JiS JoJ <_X 11^1^ V ^ jJI <^J) a A11 <_i-u L-o^J 1 


<2)-<-tJd-A .d>^ <^_llLaI^L» j> LJaJI ol—o.ljJI 


LIGHT-SENSING BUT OVERLOOKED (*) 
.<A^\d\ <^LcaJI c_jI^ kdal : jet lag ()) 
metabolic syndrome (r) 


Jjuu .<jl^. jJ jjljJI j\^"\C.L-u .U \ a A _ tjlc 2 a3JI 

(^I^Islx-^V A-^j^fl ^ —^l^laJI 2 >a Sj—^ 1^5 jet lag ^dJ^l \ \ 

jl^_jJlj JjlUI Sjjj 2 /_f 2 a> 1>^ 2)'^ <_jualjyLl 

( <jlLJ CjLjjLjlc ^_3 J-oaJl 2)1 ^ Via 1 J . < 1 1 ^ 1 jJ 1 LjLi£.l_<_u 2A»J 

•* jH 

jIUlAi j-»2a o' 6 ^^ s <3JL^JI Lul j _lL j-aj 

^x\ aA^II 2)1^>H cj! >ljl^* a!j 5jljIcjJI < u JiJI oilj—VI 

2)1 2 )^* 5-11^- j / y )<laj^ 4! ^1—ojM-iXIj 2)^j j 

< 2 ^_<-<j-1Ij 2 -LlajJI 2)-° ^-1| 5-il^_jJI ^ _ 3 

^_3 <Ufclu^ll CjjIJ _iJI j-$_2jI 1 Okb. d3j .<_ jlcLo jJI 

< 2a 1^L*-!I iaA1 1 1 _)jJo 1 Lcjlc < \\ \\ 11 ol-^ljJJ (J^Lk. 

^Lil ^UJL Exxon Valdez Jjj "nil <_1^(2 ^Ikjjl J_Ac 

2x>^j-» j w^xi ^^-3 j1 j 1989 <j <_u < 1^. aAII 

1984 <2_<_u (i^Lo^JI jl j _<-L LJL^. _11^ 

u—II (5-iJf L^j-ll jl (j i^'i ^Ij „< ~'(j U j Jl—JJJ 

^Ijlj <dl!j I j_c . 1979 4 ji_ <-u JjLo (JclLo ^ _3 

4jJ LeuuA 1 2^7 i ilosll 2AiAklll ^_3 2) J ‘-^I (jxillll 2A- i ^- c 

a Vi gjJLaJl ^_3 J < Llo _cuj-o LJla 3\1 LljK aAI 5jli 11 j 

^y^As 1 V)L^Ju_ul 1 • A \ I <j| j)J ^j < J_jJ_2uJ| <_ jljUi^Vl (Jl^_<-L| 2)^ 

<jlaj 5L1 l\.o^ 3 fjtn^ 2)1 .^jju-olsJI _Jill a.Li JiLk ^j) aAII 

' ** ^ 

oLcLi-iVI ^_3 p j) a A11 o^LlVu-u-c ^ 1^21 2a> JjJIjJI ^^2-11 ^>52^1 

< 111A n 11 Cjl jajQJI (JjlLsj i_jjJ I_ LJJ I oVla ViVlj <jlojjJI 

.iL^laJl pI ju-VjJ 1 ^JLJj < \\\111 oLjllil J-oJlIIj dl^h i^. 11 


Ql 1 > A tin Jj_2a.^J JjlXj 2)_°J -Jlo 2)J_ ^ _Iju 

^1 ^>£V ^jaAII c-Ldi^j g-LAcI I4J organisms oUjIS) 
6^L-^VI ^^-3 jaHII ^Llaa 2)1 2>^f -^jj> j^£- 

jaJ 2) <1-^3 Jj^-o jc_ju-oI <2Lj 2)1 j) ^'1 £j! 

^^3 _‘-2^1 2^° ^91 ^_cu^jlLII CjIajI^v 11 1 I 

djLiLcaJ_<_ul Cjj^Uj CjIjIjjl^JI 2 y& j _ j\cj .xuVnll 

j-C JJVJ _i-jJl i_2l^1 j I ^Jx-LaJI J_Ic <1_ l 3 jlCj 

Lc L0U2J (_^ lluTl CjLL^Ji co^l 6jJb Jlc 2)1 £-AJ •<—si_ut^ V^fl 

.<Gl J J A.r^ ill 43^3 t—■1 lkj V L^j| ( g-J) A A IL ^JX>1 An^k^U 

Aii^ 1 11 2)1 J 1^11 jaJLc l 3 , xtiVsl 1911 <A_ UJ <^LjloA 

<^ajuj 2)1 [(Ja3^ ^2a^^a c£^l] < cAAJ-^ Cx$* 

3_olJeJI ^1 I^ji^J Jj-JJ ^L_oaJI European minnow 4 _uJjjVI 

JA j^LojJI 6d£.lL» _uoJJ iJlv aAj- 31 a 1 jl 

<^jiujA 2x3_< 5 jL ^21 _<-uVI &jj& <=-L*-l| ^_1| 1 

.^UJI ^-o£- ^_3 <JJ ^-J), aA Cj !^1 1 V 1 UI^ JJ ^“I^jaI 

j \ : j < \ j\c J f.J) aAII < cuLcu^JI Ls^liaJl 6 j-A J Jlcj 
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l a \l\c. LflO-cu <ju£ jl ^8 4a_ jluaj 42 \ n_call Li^LkJI ^_3 

< opsins Olu i ^_coj ^^iJI <j\n j^jJI 4 s w^Vl c j_o 

Laaeeuj <£•^aaaJI (jx»LeaaVL JaajLaJJ^ ^_e<asJJ £t_o_eul ^iJI ^9 
.melanopsin 2j-UAU£j^LLa o_oJI ^j^jJI 

2)1 6J-oU jccaja 5Jjj^xil oil\ * njj^l ^j-U 4al_ ujlLII 2)1 

.2jLal_eul filial fj£. (Jj^-coll jJb Ij^cuj^j^IjlII 

^£ja.^fl LilaJI Ijij^ (£ jJh iajcuj^i^LlII I2| L* llLLeul 

^£ja.VI ^J3 A AII £C_COJ ^_3 4le I_llaea3 g-j) aA 11 5_euLeoaJI 

CjUL Jlo <6J <7.1 \ A r.J) , A I I <_euLeaa. 1^11 L^lc ‘ Qjjj * t I 

^ II 2)1 <1t\Jl 1I 4o^a_euj <jl^/^JIj ^LJI 2>° ^1 ** -a 

. g-j) aAII II O JaJI (^lyC^j^-JclI lj_A L^_Jl 3 Ja.ja jd JaOjLaJJj 

^_o_eul ^oJI <j^jcclJI pll^J. i ^_3 4.31 cul^L Ill^ j) Q 1 \ \\ Ij 

retinal ganglion cells ^ 4< * « oil 4—u,5,xJl L-iMGJla 


6 Je l^oaJLsl cIijl-%. Ja_cujJI 4_3aJaJI JaojLaJJj ^_ 

L^UJI 6JJ& J_e*ajl 1 ja_a Ij < L^UJI 2)_c 4_sJjLa_o cJl_lc<a I 


4_a.j jJL i_Lllll ^oJI 4oaJa_call 4.3aldl ^Jl <LaJL*-il SjLeuVI 

jjjLa-a Jjuu L^UJI 6J_A 2h°j .4a,J3s II LMiJI 2)_c ^Jj^fl 

.^LJI ^Jl ^j-cOlJI c-i-i-OLsJI ^)JlC IjLcuVI Jill 4-lajia 

l^a. 2)1 6jl-aul Jjl 2000 ^lc ^ 

. < '' * Lee g-J) lJ~l 11 I ma 4aJ3s II LiUJI 6 j-A 2)-° ^ 

jle 4aSa_coil 4aJ3s II L^UJI %2 ^jl I_^-Ijca. Ll3_cViTnIj 

j\c I^jlc 4_L\ \ a A 4ji_coj ^)|j <1/_ cuj^j^LlII JjIaII 

L>° j_fsG 2002 <1_cu ■ LcGljI 4jJr. ^^ILaG j_LdJI 

^j-s] ^J^LojJ <2x3—•D > I aIj^-I cJjl—2cjJI J^Ll. 

^Jl i 6 j^Lojj < 2 x 3 —cu^a_j > ^.Ls Ja! • [2x3^ 4_s_oLa. 

2/ cojjI^LlLI 4ji jladl 4_>J3 s II L^LlJI IjjJ-oj JajjLaJJj 

I^JLJLJJ 2)1 _>1^JI 2x3^ 2)_° CjLSji _call Ij-lljl <JJj ±XJ ,4s \ 

1 ^ aAjjG oljl_cul Jlkl icjJuaaJsl 4 \ \ a^>s J1 L^UJI 

OjI^ <4_ILlS-o oll^ JaJjLkllj _cOjJI 2)i I_°-L9 -<-j_ u2\i 

ol jJL 4->J3* II LiUJI <sl_A 2)i ^L^LlJI 605) 4_»LaG_cut 

2>a 6 j Lti^f I 2>^ ^LcGlS ( 1^_cujSlu g-j) I < 3 2_Jal cal 

.JaJjLkllj ^ a^)S II 

olej-c^a-e 1 ^ \lc. oJa-aL^. OLljl) 2)-^ Laej 4 \ a^j-LII 6 0 3ll 

PROMOTING HERESY (*) 
camouflage p) 


© 

1 / 

— uj>xi 


. 4 i 1 * Lea ^ L^j | |_3 j Leu ) o n * 

.oUakJI 4_u^U 4_*Jl^) 4«JLJLJLi O Lj Ud I < 1 * . Vt i Q i>^u 

jJa a A \3 <JaJjLlJ.lj ^_ us*iX II l.^ lo ,^-ae^fl 4_ ILlUJI j 

^i\ J-coij 2)1 J—2 y^^^I 2y 1L^1JI —-Lei ^}\ —t^iJI 

jLcoljVI J^ei 2>a oII c 3 i : tt\ 2>£. ^4ji3_<^11 LiUJI 

2^ oLejlxil J^lll dill jjljj .[^4_ LIM! oica//^Zisy/ 

jj) 


Ignacio Provencio 

IjiJJ^jJI l(f L» ^Jl// Lu-L^j-ill Zx-O L a. Ll^jJj^J! l jjjj)J- 0 <J H(li4jljJ> 

-jJ! j i^2 ^ fireflies^Ij^JI jO* :Z±u^lxJI^ jlxJL <tololdsl jj2j 

.jjJljlj^u ZsK^J <jjXjj^J jj^> jO LJLL Ljlc crayfish 


is~iC- 2)1 O J) 6j—LL L^jjJ ^1 2)^1 ^—i-tjl 

4 -Jjco Jajjla^o 4_s_cGc» c L i_cuL < ijJ 4 -xAjlL^ Ja_'jla-oj 

SjjLi oil^ 2)I^A^I 6j_A 2)G 2 x 3 ^LJI ^a.^3 j 2 j < 4 jJIs 3 II 

1 \W<|\ 4J-Clie ^3 i!J JjJJI O LcLeu L^JaI_col j is~i 3 ^J^ 

.^ 1 a S *)$I 4-LL2JI 2)1 J^JI C-iLe l\r> oLcLeu (J^L^ 

JauijLaJ.1 2)1 J-& <Jj-l_coll Iwl^J 4J-ojLaJ.I olj-i_m3!II XaI 

4la^LaJ.I ^ _le ljjl2 O_4 jlsLJI 4 _LlS-coJI 4_LlsJI 

^J-oSjlcuI 1999 4 jccu ^_3 2)Uj . g-j) j.s*i 11 4->j ,^. ^1 oLUlcuVI 

4 \K11 1 ^ \ \"e J-oXJ 2)1^ < J^ _ cu s3^ •f^ > ^lLlLs ^_SJ _2 

J-c 2 2 y& l^_ejjaG 6j_lla L^_ijJ I_^l^p-3 ^2)*XlL 4_)j(jla I^jloV I 

(J^2 jaJ L^ilGJI 6J_A 2)1 l^2jklL3 < LeLol Ja_ijLaJJj ^_t^S II 

J^u jxls _oaJJ <Lj oLLal cul OjOeJ 4_sjjj_oa> 

2^*-ll ^Jj —^)l < t iolsl xti \ \)£I 6j ^ I Oa.1^ —u 

. JJLJ t 3 nM^l ^J 0 J) a A II O^Llala 




4j^ji _<-oJI L^lie-3 <<ejjJI 2>a L 

CL^' *- 3 a^>!\^ jl_e 4_3jjJl_e 6jj) *^”>11 


^-IjliVI 12—« (j 


o*- ^ 

^Recall 4_cuLcoa ^ja.1 L^La. J^a.j OOj < j auC £_euLlJI 

. 4 ]j 3s ^ jjl£. 4 \*N \x7il| ^2 


j&XJ 

1 ^^2 .M> £_c l^jLja.1 (^2JI oLa-i^fl 2)i 


3 ts~i \ \ 


^jlsJJ l.lajll oLeOaJI 4_s_oLa. ^2 2 ) j J- > -LsJI 2)J^^ oLulS 


^j-le 2)1^ <jlcuj2> 2)1 oLil 4_il^_jJI ^2 OJeLcu ijca-aaJI 

^j_oaJI (JLl3j _cul 2 >a j-^-1 _Jj-i 1 a 2)1^ • (3^- 

LMUI C-J_<■ <Jj^l . O Llj Lc^jJ I j_ i iSJ _<-^^JI 

^j-ajJlll Lejle I_OeLc LjJ > Q ^ lj_coll (Jj-»2 4_LSJuaaJI 


2)1 J) 11 Ij-A ^ 5 -^“ ^Lcul 4 cl3jlCj 4_il_a2Lcul < ^j) xA 11 

IrGiLell O^LeLa.)) 6 LouculI L^ilaJI ^J-A-lasLal .c-3lcu^jlj Lcjle 

2)1 jaaJI 2)-a oJoaa^Jccul j ^l_a. L^_l_sLel_cul ^.le ((4_ijJLaJI 

^ 9 - 

I Jjia Laijj_s <<^ijj> 03auI^I oIojlLcu)j 
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.UJ^. 




(*) 


J <jL^-Jlj JjJJI SjJJ £-4 d_L3U_Lb 5 jJa<2lJ LulxU-tl » 4... VSTl 

jSLa ^xJ (jSJj .jatuJI jl(jAXJ jaC ^jax 4. ix i ilo «LjLxjaliI 

fj& oljl—<Jj^l J— uu j-» (j jJI * ...^ii La c-u^aJI ^^a^UI ^5^ lijjjLa 

.olj^JI g-L o J- x J) ^xusl j#lj .£LajJI ^1 jL^HIj Jjlll <jo j^iJI 


3 * j 1 1 11 5 ^j-uAI I 


(J j‘^ <1 1 J t y <i II 


\ 




2 i<i. ■'■ 11 3 t <2< II t t V A. I I 


(_£jA<2laII (A 


/ 


: j -x I j t. /vO"' 

4_ldjAgl| j*S 


4ijJLa b^LkJ jJJ 

^-11 CjIjIauI Jj-u jiS <gw)inl| 4 iS <i fill JajjLxilj II (Jalxj LajAt jlusu^fl uJxj 

yjh js. £Ujji y\ oijiuiVi -LujLxXij ^yuAxii jxu .^UjJi y s jjjiii 

^ j^mJI om< II J^b £>jjLa3 jIaj ^^aII 4 iSnMI ibjixll LalLxJLa ^-aua Olj^iuAfc 

4£jl ojLaaII CUAa .{ LS J£yi^Sjj^sJ/j jLjxJISjJ^I^ Jjjyi jjJJU) 
j£i jjJ 4i_Lu3 jlu ^ Sjjj^J! ^jJ ^gJULijjJ/ jjJJb) ajIajauajJI oiA j* 4 a£j3 

diiS Jj-uIjJJ . 5 ’jAuLaA g-Jinll dLi'lSbJ Li^LxJI ^AtUJ jUAJ^j*llxa l(j .11 III ULlluJ 4 ijjJU 0 

j ^Lajll 41 (i r^jJI 4 aa^J^aa1I 4aIauJI ^-11 oLa^Ut.1 g-^uall 3 < ..I. ■< -v II 4->j<Sa II LMaJI 

jl£j i^Sjjj^sJ!^4 i < <<i^^ ac) jt Uuai (jLuaJ/tjJ) 4aJLu^aJI 51 ^ill 

.(■ j|aAU 4aja2uMII CiLLaaujMI jdl j 4aJj 11 : jl yJrS. £4ll jJI ^ Ixufcl 



<LuXu£JlJI CjMjaaD^jJI 

(a5 i£ 4->^A^Jsl 4_>jlxJI LiUiJI 4 _l1jJjjx^ V 4 n 1 ihll 3JLaJ| 

<4_la1L^iUI 5j 5* II J^.1 j^a g-^aJI jfc oLajiam ^LautJI 

idla ^Jl bujUJklj ^.itatJI j^a oLajIadLl dJjS LaMiJI c>jj) JHa LajI 

.^UaJI j^a 4 ^aLaJI 


(j, j J_2x ^julaa^j < \<> vkJ Ja_j 

V cJ 1 gj-i-oJI 6jjJ l^-cl-cucxl 

. 6j,_vI4J1 6 JjLsj << \*\ \ a Vi IgJ ( jauJ jXJ ^j < l^J Jj(j) \C- 

J_c CJjis .< \ _C.I J^.1 (j-o jl—jlkl ^ 

cjLlC gi-JOJ_cuLi 4 jl3LjulU IjI^jlS UJjI_laiI LajI ^S ^Ji^Lcaj 

^Ijlj| J-aLji_laij V ^jl^lkll 6J_A (jLs (j\ _^^Lll 

OJ^I . gj aAU <jj-ua jV CjLI.zxILlaiI L^_»jJ (j-l ^LllasJI I 

U Jl ixii <(( ^JAlli JjLAAl ^JjlII )) ' I A <i A^aII <J^Ll I li^J> 1-JJ 

How the Body Knows Day from Night (*) 


6j^LojjJ <jllrx. j_oLlai> JAS ! 2002 <jlaaj < n s 

jLs\\ <b^ji_ Jj ^j_o jjUJI (jAa i ^j| j^s<L*- cLx. 

<suprachiasmatic nucleus 3 —uJLutlUI (JJ-S SIJ ^n 

Lojlu gp. <JLb.ljJI <cl_ laJI ^xlaJLJ ^jJI ^LojJI <^.Li j 

^ \^iJI _cjJI <_^.Lu J i/^'\ \ j^.VI 1 ^ \ 

^j^jL^-LJI J_<-*3^ <_>_l4xJ 1 I_s^LkJI j . y\ _!Laj_2aJI 

6 j-A Cjjl_LAI I .(Jft _LA(J^J^IjlLI ^1 dit JaJLLAaJL) ^_A 

LiLkJI yfs a\ : LajS_lJ <i_ lalLj J^JI ^1 1 ^ obi_ laq^VI 

^-LASiC _iJI ^l^pAll gJ- laSlIJ <_laiLlal^JI iiJAxJI 
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W (jotll SLcaJ) ‘ , ;V;<I 


.(4aljI jJI 4 _a^, jJJI) 4.1—taLcul CuuaJ L$_j| Oaa (j5Jj xlll ^1—lLa 

4_l£ jiJI 4X^AaJ>) oj—A jl (5j * A.VI DUjUI) 4-JL^MJI o ijLabJI 0-1 \ \j 

OblSLa^l (jAau >,bn"n <La^blXI (jSLlj <4 a 4 ij4* 1) LaMbJI J—o 

^'^ibj l5 3JI 4aj4* II I—jIIJI Ja ^,,.<<1)^1 MjII jl ali JL^ <AA_AjJJ 
. Jaju bajlbXI j lS j-axJI 0^1 a La 4 aajaJI O bib VI ^yi—to bjlx 4 a1c 
Qa— cuA^j*bJJ bo— l a\A <Jaju V bajlbXIj <-Audl O—ib I jj I—al 

.OjlKt,! OljbaVI jJajA jl b^LxJI LiUbll 


S jjjJ 4_ca jaJI L^Olxlbl oL-ubJI h- uA"t buS ^ b ^-SJ 

u ab l (j-a (jb— coll o) j— <-u*J JajlJI ^Jl l^j—bbl <jl—frjJlj J,. vlll 


Jjjgju Jb 6 j^J I jLa (jjj-ubj ^|J Lxi ll—tn JI^a IJJd 4 a_<J jj 
(j50 b-aijLHI j ^l^lxJI jl |a.j 5'jli j—xa .(joJI aI j—v 4,.rb.fl 
ballll jLbjlII) (j-LA*Ji ^ jbl AAj-a jl cu^a J-SJj <4—ijjjb 

LaMbJI (j^a 4_Ltji 4 X.j^aca ■; <mjaMa 1I OL-JliSI Lajlfcj .(4 aJIaJI j 

(< _ s -& 4* u^)ll <>lA jl b4lfcl jjbll (jxil nn 4 a 1 ^jOAj 4 a£a_<_u1! 4aj4» II 



Jl 6 1 iAlOl 

COLiL^Jcca^f I ^j5 ^^ \ 11 4a^_cu g-j) .ib 11 4 . ,.t . ^ 11 4 \. i 4* 11 

jjl^.VI (JLojl^.^ 1 I J_A Laj n^.1 bSj . g-j) aAII <_>j, x^a^^Lll 

jl JajjL^-o jl is*iC. l^J ^jxuJ c LljjQ1 A 

** 9- 

f-\^juu <g-j)xb 11 CaLaL^Ji—<-ul —call 6 

L^IjjlC Calajl L^J-1_txi <<->jcaj 

JaJjLLlIj ^-coJlII ^jojccoj ^jl l\»Wi_cul IjJl^.Ij . 

^ Ic 4_ij_t_u J-aXJ ijfi _cuaja^jlII ^ 1c. 5 ajjl^JJ 5aoL*JI L^LkJlj 

.j^LajJI g-j a A11 5-ij-cOA^Lll oLaj-b-ll (JLc£Sa| 

<_cuLca^Jl <Ajq« 11 LiLiJI ^jl CjIaaa _sljJI ^_2 

hj^^LU Cal_cj) 1 * 11 1 ^Jjlji lu^ Lcbjl tJ-oJlA ^ J) aall 

Uncovering the Eyes’ Double Life (*) 
ONE LAST HURDLE (**) 


ij rL^ Uq* is~> I L clcoAA (j| lj^_ ujj| Lb| IaJV\C-1 

4aj* is*> J-bi V (j\ _cuaja^Llo (JJxjlI ^^aJI JjliJI ^j| IaOj^j 

. Lu^Ia <£.L_u 24 (£±a 1^-jIc.Lcu .U^_a 

( ** } jjaVI c^LxJt 

dJllA ^jl (Jl__ajb.l Li_^_ca^jJl 6JJ^ _caAa ^ 

.< \ \ \ball ^ajl^a (j£I <Aj 5 jljJ- cb 4 1 i£1 ca-c 

1 ^ £\ & | (» 3 Li. CuVl OiJJt 1 4 A JJX. CO jA 4 60-& 

complete genome sequencing ^3J^l5JI 31 < u lu<ll 

1 ^ i4 LjucoaI ^_aJI _cuAa 4 juL^JI Qi 1 a\\ _cal ^aJI jL^JI 

c-Lbu^A knockout <j\^J I J±^\\ IaaLcaI jj 

3jlxud^L1 4^. xbl j col genome 

.photopigment 3 -ujaAJI 


(2011) 10/9 f^\ 
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(*) 


(jy Vj jXjJZ 

gjxil ,< <i^Vl JUb j^a 4 _l^., jJI^ juJI L^iLtlLnl ol—btiJI culfrl J 

gLbfcl ^L\Vi—uiL> gj)-xAil obi(jiutj CV\ij j jL^bJI 

(jAau ^ gLbfcVI <>bA ^.\ Vl-ju'ij <gj)iAll 4—cuLua. 4_»jj-^u V 4.*^*^ Vb 
jfrLuu j^jJI dLLiS Lbul gj^ALI (^jdl <Laiju^a-> V oblVu J J^I o^fbbl 
oLujjJI jut 4 _j oM w"t „< <ii,l jl .gLubYl ^_Lc jlj—AaJl 
.(£jb1 £ubl^g ^ Obi^uaJI jbuu jbfr £ub^ajj Lgbl VJ (Obuxll ^ 



ObjgUI ebb jljjbJI 
Oubkl ^1 ^JjVI 
LguLcLLtl h HrfVi Lgul 
Cub l? jl^ 4-LgjgJI 
JaiLau jL Lb <gl_ la£ 
j) 11 <Vi <LtLauuj| ^ifc 
. I (j * M I j 4Jj_aJI 


C ^ ltVl< <4 * 

4jU.LL>I kb ^jjjJI 
jJj Suajull 

j* ih'ii n'iij .gibe bbjl 

^ «Lau^abua LiLLa. 


jAbbu jl 4iUj 
j-lC jibJI t-yJzl I 
. ^ h k 11 j gJLaJI j jiujJI 


ulij->) dueljbiJI 
ja La jis .^ (^oiibii 
gjblL> J ■'CaLbLajull 
3 i« t./N LiLLu 3 U<.. | j < 


4 t^*4 < <«*4^ 1 \ j "V ^ 0 


.oUAJCdl 


gj> aA 11 ^jbajJlbJI ^j| ^_!j ClI _culjjJI jJI_cuJ j .^Ikll j-ijVi 11 

jl dUlieJI ^jkxuj CjJI dfj^ d' 

** ^ 

jjfcj _i-ujil at*»l» II i_iljl~i i A*^l ' at-l > (^jlj _ill {ja 

I n .Ao LLbl uuin ^JljljlLl 2JI bAibklLI 4_*bl cu 4 K u‘i^ 

tjl 6^ <j— 0 • jLblVI ^jl £—ajj jij 

4_ljj 1 4 \ \11 > 4. \ 4^^f (Jt»_S g j) < ^II \ ^^LslII 

j \ 11 (JlALa^fl ^jl j£j_ b.I CjI _ ‘-‘-‘Ijb CjJULij . gJ) aAI 1 

Jua 4 \\ \ a Vi 11 4_s jAxJI Lc^lj-o I ojill 

oLsIjk^L 4 -sL^^U Jbxi glaucoma II 

ujLi_ juj i ^Jl ji-AwibL ^j-ojlII (JLlL^L ijjlLo 

4-> Sha. II 4 ^ is*> 1J^.1 a i) 1 ^ 

^j-c J_> J_*_U N ^ | ^^ < A11 4_LjjLcabJI 

■ .4x.^Hil CjVlbJI 

Feeling Light, Not Seeing (*) 


- SjIJ1<-uMJ - 

Melanopsin: An Opsin in Melanophores, Brain, and Eye. Ignacio Provencio, Guisen Jiang, 
Willem J. De Grip, William Par Hayes and Mark D. Rollag in Proceedings of the National Acade¬ 
my of Sciences USA Vol. 95, No. 1, pages 340-345; January 6,1998. 

Phototransduction by Retinal Ganglion Cells That Set the Grcadian Clock. David M. Ber- 
son, Felice A. Dunn and Motoharu Takao in Science, Vol. 295, pages 1070-1073; February 8,2002 
Intrinsically Photosensitive Retinal Ganglion Cells. Michael Tri Hoang Do and King-Wai Yau 
in Physiological Reviews, Vol. 90, No. 4, pages 1547-1581; October 2010. 

An online guide to the retina: webvision.med.utah.edu 


Scientific American , May 2011 


JjLjkJ LgJjlo t^\ _cjJI _II kjjLkilj ^ _ usix II gj_(-gkll 

^Jl 4->j ts\ \ll jjLaJ-kll 4 \\ \xTill j^j^.^fl 4->J4» II LiLkll 
1 1 2008 4-3 _ LJJ j .^Lajll 4-Jj j.s\ 01 CL) lb. I _ cull 

4 0 I 4 0 j| ^k ( I 4 A A 1 ^40 1 A 4 ( 4 ^) 4 ^ A 4 4 4A. 4 , ** \ 1 C ^ A ^ A 

jJuGJI oLA^ ^ _ 1c gj 11 4 _cuLcubJI 4->iJ4» II L^liJI 

c-k^lb. ^jl^lLlt ^jl —c ^j-ll .jbaJI LfMk (^l^ —s 

JjlUI klAJI JbAJ CL)ji-ub 4b| <J-Ubjj| 4_cuL^. 

^Z^y/^kj/j l_A jlc 4jajbJI d \ IS^'\ c^^Lcubl dll (j\ _ ^-lll j 

4u Shx II LilbJI 6J _ A AjLljlj . | JLLIjLLI i. _ 

I CL) Li L 4 u. I CL) IJ—b.V 4 )jjjj-i2 4 x^-a \11 

l^jib-ljJI jljiiJI (jS*iX \\ £JLObj 4 oJ)k\ll J <gJ) IS~\W 

jl 4 \<C\ A I j a 6j(J-ubJ gJ) A^ll cd Ui^l ^jl LykJI 6J-A ^-jkjLcuJ 


. L»_c jl kjjlb-llj ^ is~iX II ^j-c CL)LojJjl 1I Jbjb 

*• *> 

.^1 Jsa\L ^ LojlS JbVI ljJLb.1 jJlIII Jbbl IJ ^Aj 

jb 4 -ELo-o 4 : ^jJjj^ui 4 jJ| j-3-cuj 4_1 JI CL)^k 

<^)JLCUjb> J-CU-3 2007 4b_cu . Lcbs_i I J-CUjJI jbe 6 j^b-J-O 

Lo^-jjJ j 21 I Ca4 C/' ^ uul^jj 

(j->jlllj <<jjj^> ^1 jlil j^juiuJI ^btkil <4 jc4jlUj JaJjlbbj 

^jb^jJLjJI jbe 4 jlojjJI CL) ix- LLs^ 2 I k bs ^ I ci dlj Ibl^ 

3jjVI ^j-^II olbj-o Jlj^l bbl^j < jjjVI —«-^U 

4_cuk JlbJsl (j-o-cb jdj 1 aQ ijJ ^-kll iaUlcu^l ^k-3tb ^bJI 
CLiLcul j J (Jilb. 4_cuLib jab j^dllj <b5’^- t ^J^^ jL l'l 4 4 ni^ \ j^jJI 
i <Jj^_cu^jlj> 4 a-v a JjijIjljJIj 4_clbuJI L^_i Ci-alb 

gj) A A11 4_cuLcubJI L»ykJI ^J-O Cl72y_cu lbjAbl \4j 

LykJI isb-A Cj I JjlS ttjfi _cuj^j^LjlII ^Lb| ^k. 4 ,ajl \ kll 4Jkdl 

. jjj^l g^-ctbJJ LUlcul JLcujL g^-ctb-LI cJJuabucb 
j\c, bA-t^^ikil I lbjb_a 4 _Sju_u 6l_^.lb_o 4_obj 

6J-A (Jkl J kjLuukll CL)I^LcuVI ^f^L-bu d-lLci g^ 1 bs 11 4u-£ijJLJ 
Cj^Libj-cua cL)3 Lo I 4 jlcuj CL)*^LdbbJI 6j-A^ < Li^LbJI 

kjjLbJJj usjlII bj Jl^c 3 Lo-c kj) k^^fl ju L> jJ I bbc gj) a AII 

L^_ka Ib^jjl Ibbl J-olklLi IkklbLc IdA (jk .CiljLiJjJI J_ jl£. 

CjLJlblo | 4-i-cuJ (j^uuJjb^Lil I bA^. kJIbILo b) I CLilj) i a u b j-3L_i 
j\c L^b-o CL Li J Ibb *^J I j\c gj) A^ll 4-cuLcuCcJI 4a i A^i^fl CL Li 1^4. 
j_A ClLuJuII jbe bA_ cuj^j^LjlII b) I J-b_i <^ab bh4J • CL I _ ijlbbJI 

. **4 41 ^ - 4jL31 j 4 4 4 ^ < 4 *2 4 A^ pLs 4 A «^ 4 4 4 g^U^d 1-3 4_CU |_CU^ 4 < 4 i 

Lb-2b- 4 \\ \a7iI| gj) A AII JlubjccuV — JjlS bh° 4jj)^ ^ ^ 

. 4-ij ill 4-o^klll <Z L^jl^. 1 (_bu~s. 

cdl_LCL3^V bxi^ bb CL-^-iJI ^_akJI (Jj-c^b-sJI b>C. y_eba-^j 

jJi cu3 4b^f 1 xba i| 4juk CLkiubldo j_iJ_kl ^bbJI j-ubjcJI Ib-A 

bylu jd ^bJlj <4u_cubbJI 4_^-_coJIj bA 3 *-!! kua bA- 1 ^iL*JI 
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Jfflajallat 

gU^loom 


10/9 27 jJL^JU 

2011 jjjjSl /j ui'i u n 




(*)< 


j * * aj ULusJca Ja. 

<l 3 al j£a" £ujLs.V ^aJI 

LaAlc. La KJ!<La^ lZjL>J)X -_ <«"</j> ~v //^_j LxJ 

.j dull diujj JLJ! fjjb (jQj ■ dlVj {ZlGjJ!^j- 2 (jjjLjJ! CjJ^. 


.P .G> 


1 


if 


I 


(f 


Jj <C_J_c <I~S.J ^ V^JI lJJjJLJ CjI_ 03 . 


klc 


6 J-> J--y CjI 1^1 1 jjiJJ dllj ^ Jjlj 


42lLoC ^_S 1^, lie Jj_cOLaJI jXJLJ _jJI 

.^LJI £C_<_<JLC 

f-A^' cs— 1 k? 


< K ,m M ol 


^jl VI 4->j)a II 4_*lc <^j^L2lII 

Lg-Lw I^aL-\. Jj2 _ljjL^JI $. Laic 


^jJI l~>a 111 Jj-o is~-> ilu J- 2 JI _o d2>Jj 

^jl-JLil <_j_ULkjLi Lc J-JLC I_JoJU 


C-jVL^i 4jlo I^jlL I d>l^)l t < <V I (^J ^ 1 

jj a^II jJi_ui<)n Vic £t_o_ cujLs 


CjI Jp * nil JV^i- ^.LcjLaV-I I^JlLc Lc JAa 

Jl~sJ I J_ij .i^UI 4_LkJI 

I J-ij-S I_2*. La*J (ili ^ \ 11 Cj I_Cj) c ^s. c 

CjIjA3 3jU^ Jj 3 ^-IVI JLa-c 

^1 a < A11 | d_& j-dluJI 


dJIjj Lc ^LxjI .4_j) J Ci_3j_ll 

. 4jlC Ic - \ \ t n l^ p ^ 1 1 

I--J| j>.V^-ll C_3j-3LJ <j| £.-oi 

J_uulSj 4j I VI (1 n njj V_aC _\ ts\ 1 

j-^^l t—v Hal 1 I_ojlc 

<jJj .4jI j CxijJI ^ ^jLoKju ^—lil />C 

^c_o <_oj o 1 1 JjI j 

,Ij 1 f VlU JVI 


4_x-Ol^ dl lie I I Jjuail 

dUUlAl ( j J_aii 1 1\\ \ \ S 4_Lo_c 

Ljjjjj A ual JA&> J_*j 1 Jl 

^4jlAj J is-\ I jjj_c^aJI J_2k. I dJjl^a^j 

diJ_2k^c 4_uoJs ^j_c dl &l C\\\ Jj 2kiLa 


Il4 ,6j^UJ.I i^aUI 

<4Vi^ll 4 \le J^_2kiL_a2 Lc JaJU-ajJl JjlaII 




(J^a. L$ -le ^1- (-xjoVI 6jJ— i Cv\vi J— 

C-UjUwV (_J2i_(_al^_2kJ I J \ \ cT\ 4 I is~\X O) 

J^> i^k. 4 jljIjLc_> JjlcjlI _jJI — ((4l^ljlo 


: SOLVING THE COCKTAIL PARTY PROBLEM (*) 
j_LLaill <J-(^xX_a (J^. :jl «J^(JiLa. < 1 <Aii ft (J^.)) 

.-llaljlLa dujLi.^ ^Vl 


^LuViALi 


jJI j-SLe 1 - multimedia Id I_<_u^Jl jj _*Xo 

www.ScientificAmerican.com/ £—3jXI <Ldl 

a\~u di ^^1 4-l4KJU jxlujYI - apr2011/speech 

. JLaJLI idA ^ ^Jl ObjlaXI ^j-a.1 14^1 

jLudklf dcji cj_j|jJ I j_& g.iT\.,.<xi LaS 

.dlcl^xa dujl^l (j^Auaua j_Lxcj ^_Lt 431 jji 


J-a. oj-uj I^aJI j -SLc33 ^a-J jVI 


- ((dlal^La dujL^V <_\u<ilj2aJI j i i n i 4iuaxc» 
j3Sl jl jLlul Q.v.-Vn l....^,.\\fc 
(j^3 JJ£ jj_ 2 kl «d-lj ^ .4—31 j ^ 5 —S 

^1 , ,.i i L-ouL sj^j da a^JI Ql tjA^a 

^cL3ijj J- vt^4"db j .4_3 uLlL 3 eaxIL- ui) 


£ 










































^UKJI 


VLaa^.1 CjLaajj-LII A _JIHa £j£. 

^j-A^ ( <l1a K V A CJ i A l*N £• LjA ^ I ^>,UltJ 

. <Jj)3a a J-o^. ^-3 L^jlal^a ^ 

u* o^' f-^f '—e£b 

A\\ a!1 CjVI_ojL^VI JJ£. ^jl_3 

^J\ a t jl .A _iLiJJ Sjaj^ IjjJ_^ £-1 aj 

A. \ \ ^j) <I^-->>J ^_3 Jl\ jlJI t 3 d-d 

1 Afl^laa s Lu«% (j-Usajj-LII ^j_a ^| 

(JS . I_a < a K ^_3 ^jl_ jJ^JlII 


j Ju £._ joj Tj <.millisecond 

^jJI < lI j) a^II CjI ^jJsl Cj I j jI^j 

j\ t tllj ^Ij^I_ ujL jJllil I_ \ 


Lo j \Vs i JS_ 

dlJjj QjVu ^_3 

^j_£I^IJI ^ JJ^JI ( .^ 


. spectrograph (ciL-LKU ji) , iiKJI 

<ijJUI CjI-Ojklll ^) c j -oj 


. Cj-> J-^>JI ^jLd <G^JJ <JUiJ) A^>ll 

4_3jJlII Cj 1 \ W\11 (£j _<_< 

6-* 


i 


J^AJilaA 


o' 




a 3 a 1 aJlJI J \ 3 a~i J^-sL-^sl Cj J-^. 

.exponential ^U-cxil 


JLA 

* * i 


6.K~»i CjLjLu J_1 ~s- ~> ^ ‘V ' < 1 1 

O : Cjl A v\^3-ll _CtJLA _1c 

I <jljj) <ls~> 11 Cj I CrvjJ I ^ 1 \ \C L> 

^Laa ((Cj_!lj» A aI^ 3 A _a_1^ \ _^jla 

— < j : <jljj) 11 Cj 1 J_:a.^JI 

* >* „ 
t$_JLA £ J_^J J ,JS CjJ^A c2j-A^. <CJ — 

^_3 <L3jJLJ A ^ IjjJLLa I_LslAJ 


a s ^IJI <1_ill^Il _tsJI _ 2 kJj 

4 /\A. 1 \ 1 | I ** s 1 A K 1 | ^J \ t l « , t \ 1 Q \ ~N- ^ A ' 

jV ^A ^ (C.UU~VJ — Ijf\ _oKlil ^J_A ^j£- 

— ^ A A Jil J -A l^I A eluj^. cil J d)-C 

liV IdJ.C^J^I U-A ^^ 


\ 


f 


^LoJ 


\Laaa 


JJ algorithm 

^j-a c_ 3 jJIaj J-uaAi 


8 


Voice Prints (*) 
WHY SO DIFFICULT? (**) 


.spectrogram i 4 aKJ1 

IjijJ <aj>1 1 _<^1 




5LI 5_ 


^ 5 lj 1 II 


.<aaI^a!I I CjI^Laj <^j~^ 
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IBM & 3-JlJ j-jllJI <3 j _eukl J J .Th> 

O^uU UL^Jje lT^ 
^jJI jJ-oJLJj 

C^-3 ^ 1 cw Sj—sS ZjJ-^ 3 "^^' ^ 

3* I—$gA j\Kn ^—ill CjVI— 2xJI 

(J-j-OlS I_Vs o 1 J_aJ J_ i — 3 _jjH 


3 c 4 -q-^.Lj jx^l5xll 3 -° 4_ 1 * 1 lalo CjI^Lu 

3ej"^ fO^J 

^jJlII (JjlL^iIIj Llj^. IBM 4^3 _(-L 

4_ojL1I 3,0 4^JJ ^lll iijllll £._ julL I 

oUllLo Ijlj *v ill<3 < 6 AcIaJI 1 J 

(JS (J-^.1 <j-a oLoguj-llI 3"° 


£jj Ca^ o^-b .c/ -aKi1 I 3- 0 j—^ lj 

<_Jjllil l^_> ^xj— £j ^lll ol jl j^lll 3 "° 

CjI^_>j1j j__ji^I jc_oL^jJI ^x A^>J_<_u_» 

.LlLlIJJ ol^la 3 ^- > 0 ^ * 11 I ac j ^x^l^JI 

Oj) A^a 3 IAJ 3 I L^_jA £._Lu ^lll ^AjlLxII 

^.Ulj — < - 4jl ° 3 —° ^-Ij 

^.Lal&iU jAtl 3 —oj . 3 fj^VI 

^—ill jJaLHI 3 ^—cxAj 31 


Jt-JLOJ ^Ij-eu ^Jc 3GJ VU,I A^.1 Oj-c<^ 
3 ! 1 1 -v \ I < 1 \ 1 e\ C. < 1 1 \ < <3 4JLO33 I3IJ I ** ^ 


.<j!j 11A3JI 

jX^l^JJ ^JVI (J-t-^sJI jxl_o| Jlj Loj 

<—U-eul^aJJ ^u<m 31 JjlS 

oii^JI _s 63J3J1JI 3_lc Aj _colli I 

^ill cjLx_VI g._^ In 3 UJ a _i^.L-oJI 

iiUJI 6AA 31 3-H 3JL1UJ ICuj ^.1 

J lS*i\ jxJ I jl <L_^ILlLI 4 _>l^J ^aA 3 

■ . 1 \ St £\ni£\ J\^ 


PROMISING IDEAS (* 


- Sj|jlcu!iU £-^l j-o - 

Monaural Speech Separation and Recognition Challenge. 
Martin Cooke, John R. Hershey and Steven J. Rennie in Com¬ 
puter Speech and Language, Vol. 24, pages 1-15; 2010. 
Super-Human Multi-Talker Speech Recognition: A Graph¬ 
ical Modeling Approach. John R. Hershey, Steven J. Rennie, 
Peder A. Olsen and Trausti T. Kristjansson in Computer Speech 
and Language, Vol. 24, pages 45-66; 2010. 

Speech separation demonstration. IBM Research. Online at 
www.research.ibm.com/speechseparation 


Scientific American, April 2011 


:xlc j x 7 i \ 3 (jjaS jSij j) . <_ cjJI _ <_u^fl 

' J" " * ' " 

<juij-II (J^. 3—I^ 3! 2010 
Ul^y\ 4 _ajJI 3-° ^11^-11 

4jlj 1 ilo oLuij^l J) ^ J Ul C ^1 jV 43 1 1 A 
Cj lliC 3^ 4 _i^ Ll*_o 4 _Cj) - A ^ - a Ca ^ 1 Lc 

.3.13111 f ^£JI 

J-ojlj ^lll cIa^jJI 3^ ^ 31 

4 _ijll_o \\\ j\ A IS~\A ^_a 

< model-based J—aTuu 

3 n 4 . i J C. Ill I ^J| 4 _Hll 3 a <L^jlj 

6 j-A ^-2 jXjL -3 _<_oj ^llI ‘-TjI _A-ojjjl^^H 

<J3IL0 CjLoaj32 3-° lTj Ldlllo 3c 4 _j jllil 

CJJ)x^aII 3I < Ljljl| 

‘ » ^ I ^ 1 ^ \ C. I I Lojj . ^ 11 

ejjJ_<_u I 4 _jlc (32! I Cj Lgjlj jlil 4 liai I 

ejjJI_o- 3 l L^Jj < 4 _iLsJJ 4 jljJ 1 o jj 

cJlj-SU 4 jl 1 oC Jaa_<_u_u I 4 -cJ^Ji_coll 

JJL^I 






I j 1 


o' J — 0 


(< jJjlL. 


cj 1 j) I 3U <Jl^JI 3_t 

j' 




L3I _II 

^Jl Sj^sJIg 3 ^-ojj .3J-^-llI c33^1^.lg 

3 ial-lo 3^ J AC 3 _3 ^-^aItlII JaJadJsl 

^Ul — Q'^ll t^-locL^ 3jLa3 ( _3 kJI 

3 c 41^3 £^133 L* 3 _^ A- 2 clll a ^.1 3 c 

3 I .^^.Vl 3J-3LII cj j) 
iul 4 _s^J3I c_3jjlj^_cI^jJ 
C-3Logjjl ^j-lc 3lallil 6J-A 3-° J^d 
3A-3LII 4_s 3kS Lo 3_sl3l 4_13 


Log <^_l£.^fl 63 LIII w nil 

di L0JU3III 3_^ 3 v ^s. \ \ I 4 _ilo£. (3^ 

* j^_4_u 3JI ^ Laic ^ a31<_uI . 4_a3Lll 

3 I Uc^U-> I <4ju-^llJI 6 J-A 
giLLVI Jgl^i ^ sparseness 
<3j)lVd I CjI j) I 3 c 4-a^.llll 


. 4_lLoJl1I 6 J-A 4lJ 3 ^ 
Lo til —1 j 

4jI VJI 3 UL 0 IS 4_»_oL^. 3-°] < 3 ^ 3 ^ T> 

3 c 3v ~s. v 11 4gloC iaji_cugll I Alla 

4_g_xi33 133 JI 3^3 -4-lj)^ s ^ cj Lo3^_a 

A~xl^9 '_ ^1 _3Jlg Ijbj^la _ill 

<_aj) 1 a n^l J m m sj . 3^2 Azxlll 3-° 3 ^“^ I 

^Jl I— ujLjj) < 3 Sb 3 iS> 4 —*il ^aJI 
3 c jjLcoJI ^.^l^il 3 ^lj 3 I 3 
ajL o \\ 3 III 3^3 3v"x \s ^3 <A 3 A-311l 
Jj)x^>jJI (J^-l 3-0 B 3 a31o_U 63l»JI 
j—^Jl 

J \x"s 3^J . 31 <JI CjJ) A^ill 3 

^)ljJ^fl ^j(t\,C. ^_a £ 3 ^^ <: ' jlc 3o^3 : ^^ 

0 ^ 33 ^' Ij^-aj .S 30 3 £ 

1 s 4^ 3^3 <3 111 I 4 JU 3 II < 3 ^ 123 l£> 


31 ^ ^ j_3 313—1 3 )_ 0 ^ ^ ^ -o I_ 0-0 

(( 33 ^ I 3 ^ I)) ^_lc 3 ^jl»J Lj 3 _^3 

3 ^^llI u_j _iSI 3-11 4glc 3-°-3 s 

J ] lA-^^3 J 

3-3^) 33 —xLJI 321 I Iaa jx^_! 




• 33 n 3 J 


^Jl 3 a_^^I 3 -^ Lo3I A:.. 3_ojl.5 


LaVI ^o^UI 

AjA2xjl1 


LT 


_ajJaJI J^lUl-311 ^_£ 


Jjaliil 

( 3 *T \11 3-a£ .3-0-lilil A^x .3 4 _e^lixJI 

3j—j 31,31—111 3^—^ l 3 £ - 

Alc l^llj 4 k^HI ^_ 3 3^.l_La CjJ)±s~) 

oJ J La- H L 3 c 3^3!^ 

. 3_oJ^Jl1 I 3-^ 

3c Lt 3 ul 4 _3LHI <sj_A 0-2x3j 

3j1j V ^AjJaJI Ja—U l- 3-1 I ^—LaLlc 

. I^l^ \ ni^ 3lA^xlil 3_° C I_$-l£ 


3 LT^’ C 

3 ULI 


ALzxu 


3 c 4 . 13-0 JaL3 3 1 tiC 3-° 3^0 

.3 a uxll 3-° 3 L *- o ^- cu -^^ f-ljl 

3 -^- <3^*0^—^ Jj' 3J—^ ‘-Laj 

x^JI 


Ij^LHaVI 
3-0 3 I—<-3VI <^l j| I—Ajl jl 30 ^ ^—f^l 
o-° 3-^J-^ aM 



3 c cix^jJI 3jl_ 3 LsLx 4_ 

3 c _ uuLq3 CjLo3 3 LII 3 -a oLdLilo 

3 -o ( 3 - 3 ^ 33 -^x I AA 3 .4 o \\i. id I £_ta LHI 

I 3 I l^ ^ aLa_Jj 4_3t_oLcx ^A 3 a3cLJI 

(SAA 3 _-3 ^xl a3j_i_uLj iA xzx ^_jllj 
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29 <LzJlusJI &4jj 


t^Lu. 4 /eh <ti¥! Lj Jc yj J&&Jy» :£i—t$ 

j ityi ujIIULU/Lj .((Ijjjji lit <<}' i It 7 y Cj-SjJ! 
yIajUU! jxlilLJI CjIjIl+JI j* LxubMJ Sj 111 

Cj _<-<jJ L|J . <J_iLc| (JL^-o _ oLGLaI j _U_i K^LlU 

d-a <J _<-u V I Ju Jl~v Lc jb jS*! n_<_u IGjI jViC 1 jl_o_i 

d-<-^I Ll»_ 3JJ IJ I i 1 iS*! 1 tjft 2^J . CJ ISJ^i I 

. ^-GuLoLA _Gli I J_A^ d j| d lS\ A I _ CU^JLoS ^Jl 

£ J-iJ-%. <jIGj 6 J_Aj <6j-ij2a* <Lijlj2^ <bSjLcljLiJ 6jJJ LG_JalSI 

,.i-%I s j .Caitin gGjS <Sj-GjJI ^_a dj * <<jG^ ^ L&jd 3 

Jl> 6j-ij^. <1 ijl J-^. <bSjLcljLiJ 6jJJ ^L*_S 

. dUj £-2I -AIa Lo_ij jl <<JU-U G*^ 
iGLLaJI cjVL^-o ^_a lj)lx\c. d! 

d I £_o <I j_>I j^Jsulo ddd^ V <_ji_<_u gG^Lj ^JI^Ls <-oj,.GJI 

<4 S GlS ill <_(-U Ji\^ 11 ^Ijlo J_G. . (j-° jjJlj Jj 3 ^_ILsJI 

CjLoIGJI JjlO <AJlL*JI A _SjljISjlII jd^ill a.. \G 


ujlj LjJ j LlS 


oLjl^Li_ cjLoLo_<-oJI ^Jl l^ 1 Vij <Sj^JI jlGGl cams 

(jSJj <dJ G-*il d_a <Iil5 <JlLs_S ^_A <_alSJI j . 6 jLi_<-<jJI ^G 


1 o\ 


uGjjJI 


aJdJc 


SjLGJI l_3J|j_Ls 


di d>^ 1 ^' 3^ <j-nxill Jj V cuLi>jill <jJI ^Ll^g 

^ j 1 ^j_<_u1 power electronics J_ G3_JUs 

^_a Luj^jSJI jaS^jJI V Ijli . l^_a^Lclj cjLoLo_<-oJI jt_!La 

(CjQ-uj^j) CjLia^ ^J^ I jli K d^>^11 oLoLa^ 

JdG <k cut jj <_cj t .n jjj j {J\ ^\ jjJI turbines 

iuji^JiSJVI <\ _slid I CiV^ jxl _x_oI ^J_c Vj_> <<-Cj X nil 

c_j _ui% L^_oj_2iG_<_uj ^Jl l a x \^<GLUJI Jj^-jJ 

<JU. dJllA d^J -Cd^l SIGjL^.LlL^.1 

^Jl d 1 d^^* 5 jjj(jjSJVI <^LUJI ^_a <^_J_ (Glo 

. L>j I^juJlj Cj IajulLuJ I 


Jjuu I j_Aj ( Lo^dadl^ ^ JS^g-a^^x.1 JjI 
■ . t$-*-£ JZ'd cdS L> 

a cap-and-trade system (^ 




Sun Co-Founder Uses Capitalism to Help the Poor. Vikas Bajaj in New York Times, 
October 5,2010. 

Khosla Ventures’s clean tech investments can be seen at www.khoslaventures.com 
Vinod Khosla s argument for a low-carbon-electricity standard can be found by searching 
for “khosla, LCES” at www.greentechmedia.com 


jj—luSI^Lj CjLjLjujI (jsxdilJ 4—ujJUJ/ 

—cJi_ caJ/ ^UXj tc 

udhll Sja^Li UlhJjjjbLJ£ il>j jV^ZjlAjULI—j 
jj!£)—3 IjjXLj 4 \ (it i SjjudU/C jULU! j-lyjfjf 
LS jbjJIall jj 1—jyjl! au) Lr J& 3-JLhJ! 

(£jLu dlj£ya yjj YLlujLluj j-LC JjLujJ l^Lsu^ur v 

Cjldbull j*2l&Lj u JjL^L, ebj^sJiginyji i*<vuj 
CjLjbuiyi CjbyjJ! (j<nJJij j! udh.li (j,jJ / <((Jjjj£JI 
%80 (%la sSj>i-aj 1 i rati S-uLj^SJ! LSjjLurui 

Ylhrul!&jj$ Jla £s.^k.L7 jl /JU .2030^Lc Jjl^ui 

_uib ^SJI ^Lg| j\ _ixi LLsj x^Luj^Tk> 

^jjjI _idj d^ ‘CX$ __jLsuljI 

jl J-oJU_coil 4 dldl j!l 2U1 g-_Hi) b2i_i-uSl 

JSJ d^- 0 s j .<. II dJi d ^^I _<_oil <nkdl <jldjJI 

A JU. XJL r> A !u II 4GU2JI djLC ( I4J 4 _i_culli 


Ljlddl jlldG d' ^1^ J 


5_iJJL^JI 6jlil jl (jxil_ cuSj gLijJI 5GIU jl I_ j jdo^ (_5_ 2 

Cj. c> L^jlS ^ aVi \ \ s ^jJI djLiV^JJ d^ A * LoS . I * <1 Vn^ I 

i=^V jxd-Gi _<-uj d^ * Jdl jXj^aJI 

j jljl ^g djb d-° CiliLsjLjVI A j<>^ iI d>d^“^ aIx _Jjlj j 1 

<jldjj| dii (y\ JLxi I Lu-o^Ijlj lb>» X A I dd^ 1 J ‘ ^ 

. LJU. <J jj V 1^>» j < La j_ij 
-y d>»jSJI <L4-GdGGil frL^SJI ^Lg| jLl»-o d^ 0-4 
ij_ij_^JI <jkj|^jJI <GLLJI dLk^o j ^jjJ^lJI j d^ 

gjLo^JI jj),^ ^ jGL-Gj ^ 1| <^.L^_i d-^nj ji-oflliLI d-° 

l dj-d^^ ^1_ jLuGI (jJsXsiX oLLn j.* dn a _IjL^o 

.gLjJI <^LL j <ju_u-o-JjJI <GLLJI ^J^ -L^-S jiGiii Vj < Lj 

dl ^^d-JI JUJI d^ dJ^ -L_aV <bldjJ d^- jl 

<GLLJI J_*_G l ^ \\ a a _LoJJ j-o-c Jl j_L dj-d^^ GjI _3ubl 

(J e\ i juX jiJ I j|j . <a!Sj l^Gl d_id-OLa <<JL_t a till 


2a~o CjLLuGVI ^jGa_iArG> 


c>ti jj-Ji^]| oLk 

lGj. 5-ijL-ouLaVI ‘U^LJI d-° Li^o d>^-Ln^ g.ju^M 

LajjG ^liJI <a!Si1I a _LlaLJI oLcjj _Gill d^G j \ 

.<GLkJI Sjldj 

jdG_ uj 6 G 2 GLII oL^dl d^ GlsL-GVI SgjIgJI J_jlGGj 

oLuGl ( j-GjlLGj Jl_a-o iijL-ojLaVI cjLIGjJI d_° 1 jdlS 

JaGV cjLIGj j _ij_i-ob ^G IbJlj j _LJ! d-a d * I di_ej^l 

JjJ d Gj ^ ^ ^ G diJL^ (jUud I j 11 ^ I dj d^ I 

.I ^w-fl -11 d-° ^GLLrJI 


Scientific American, January 2011 
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10/9 jljjxJI 27 jlaJll 

2011 jjjA) /j AAXUM 


f^\ 


LajJU sjjAJI a I >A.">. ,. 


I 


J> Lg.'yJ! (J-clC ^>-lC Ji is** LAj ? L^JlLuj! ^ ulP-^ ! 

s 

/y L^yS lZultl / zLuj}4S\J/ CjLuIjjJI ^j-CJj 4jJl£j i/jjLjlljjLj dUjy ^^jlu^lxJ! 


. 4 \ i a k < // lUJ fifi U ZjJLjLS y^l l^JjJLljj! Itf. 1 C y! ^yCa.) gcSL ju 


<CJ j \ t i M 1 J . K> 


^LaII ^ \ IS\X 11 jlfl ^ II Laic <jIa <J_&jil JjlIxjJI 

^jLu 4 _i£.^j < I_daA £^LjJI <j _A» 11 j \ c\C. *> _^aJ 

j_^J ^a ^jjjj ^LjJI ^a <\\*a L^Lk £jc. j^ jlII laLillI 
I dl^ .^£.Lujl1I^ ^j li 1 1 JiL^.^1^ Cll-lj^d-ll^ ^)La^I g-^-uuU ^Jl ^-aVI 

uA^jal V LAjI Li I Jj^i jl I_ \ \\s\ (In Q^k ^A La_<-<jj!i L 

CjLI jK I ej _uiU ^Jl £^LjJI 4 jul» ^A cjijjlSlII _1 < L\ 

paradigm j .^1 *^><dlj <4l]lkll L <-aAiJI 

^_L ^jaj ^jlII <jJLJI L&jJLij <ju-oajJI qLIjKL> l _ lD 

JaI^JI CJ L/t Ul/I ^A jJJLJJ ^Lo^JI jjl^jJI J^llcJ 4 -Ju-AjA 


CjIjI J-ll 4_Cj_ocL 4 jJL*JI 4fij < ><11 j_ fll jH V 4_i 

4cJLaJJ jjla j nal I 111 J_(_uAj L Ij_&j <4, w t.s\x 11 4-uLj^JI 

jL eJ-JLxil ^A ^-cuAIII )_ilaJl 4-oJ^.l a nil 


3jkJI dill 4_oJA j (jjU J-oA j-JlLJLj ^4AjLola I^aI 

. 4-Ql^J-O L Ijjll l^L <^jXlllll 

IjlL. ^_L jlLJI ^jIaj Ljjil_ Colo jj_uV <d)^i 

^/ dlik'ltiL uj 4_L-o ^A Uj aV il I 4 jJLLo ^A <dLj!^ .F> 

JIojlj 4jLidcJI 4 i w.^* 11 ^ jJjJI 4^Jjj dcJI y£L | ^j| 1979 4l_<_u 

{jA ^LJI L^Ll. £jA JJ^k A ^jll ^111 ^l-ll Ijjj xA 1 

: jl CONTROLLING THE BRAIN WITH LIGHT (*) 
optogenetics (>) 


' o ^ 

^-qIo I Jjl-gI ^jxijLo-c ^_(-ulAj (—i \ ili^ 4 \ a A q I ^A 

^jJI 4-Lilll Jj)^ ^k H ^yA _Lj . JLiJsl lj_A 4->Jju.\^k r> 

(JijLolJUU-uI 4->JjJ^k ^ ^jIa j ^kLlI J L^Jjjlj 

LvcLiXA j^Ll 4 jA£. (JiS_tiu dlJI^) L _ lujiAjJ j JjJ-^k 

^A ^_<_ojij <4_a_2ikll 4 ^l 2^^L. ( jj..U <_A I_ctn^l ^J| 4_ 

Cj^I^-LlII ^jA 6 jL^k.1^ \ ~\. 4 6 yk:7dl 

^j-o 1 ^ vie ujjijjli I_oj <4_L ^JLaJI I_^ ^ I^jJI 4_v^.x^all 


4_>L^VL ol^jillj 4-all a^II j-axJI olj)\ a<i \ \* J-> <<L^.j1a^11 a< i^k 
4 _iaLjj CjL>L^.I ^Jl 4 -^.L-j till ^A »—uj Vj .Cjj-U j! j^.a 1L> 
J| L-^J) i. < 11 \ AI *\ \ L^J cl>^J < ^-i-u-All I uj-LaJI JL^c ^A 


cjL>L^.I ^L Jj-col^JI lljjl ljl» ‘J^ajI)! ■^ > ^j_L4l 


Ls^e 


L-o <L 


ul ^1 VjI l nlc 


^k. \^k is*> 


((.6j_»j^. 411 a 1 4_2SkL»—> till ^j^.1 oLK,i 

^LjA ( J^a ^ ja I J_A 4-oj^L 1 ^jl j_i£. 

jJL jl^ ^ ^a .4^Lilli 4luSjj ciuok 4 J J_lLo V cjL>jjl1I 

6^L^lll ollj) \ A^a II (Tj-O (j^-ijLll CjI j lie ^jA jj^1» JjAJLjJI 

^jLuj < l^J J u^. V ijjLolc ^all dL Jl^ ^lj < L_*_a 

0 1 jl—C jVI JjLJ ^ILJ I c/^f L^^l ^ 

^Jl 4 aL^sI <4-uIj (J AA\ ^ja olj^l ^Aj 4 jJL 4aJ_> Lloj 1JJ_^o 
IJ-A uu<hj .4£.jllil 4_>j) \^k II 4 _uLoj^JI J «_ujJI ^j_o jaIj ^ 


^L\1\L 


La^ <>_di-aJl jAj firing j^lji.n^VI 4 na a Cjl _ jj) \ <^if. dx2>J ^Ij) < All 

plj^.1 ^'4...,AII CiL,, \W jjJl <Lul_>l £y o^l^ jjl-^ 

4_*_aj| j ^j-£ 1 _>^LlJl ^ya I J J_^_a Lc^i _i_u3 4_Jlc «—ijl_ 

^.1 jlC cul L^JlS (j^ 0 ^ ^ ^J <<Lj-2k-S —ill <asJ\ CjI—jI.jjlcJI 

.^.ulVJl Jj! jkll ^ U jaLj electrodes <LujL-tto 

<Sj£Ul L^lljlL Jl jl V <-uj < All cjl-dljj-11 ^jl ( j-° ^-c-j-11 —icj 

<bju-!aJ«JI ^.jlaJI 4 _lLc ^jliil La jL-^jlL-uV CjLdl^_aL> LsJjjj C>dI JA3 

.<ju_ullll (j^lj^^fl ^jx> JCC 1 ^ \lc. ^jAj ^jjj-cul 


LLl^-VI (jj^Ljlj neuroscientists Jl.^,^,11 t-Lals, Jk < J-jjLs CaV 

<AAJj 4 \ U < ^ 6jj t<~\s ^LajJl J^X. 4_d| A <s^k"\ > nl ^ya I j Vial > ^aJ 

4 .11 i^kJ 1 CjL^kJ^fl 4jUL2kll J_jl^/1 IL^Aj -j-a^l j^-dslaj 1_a^ 

^1 microorganisms 4 _jjj5LlU CiL.uAa.lU 4 _culjjj <a1*I1 ^au-uL-uVI 

CjLUjjj ^lc — 41 Ll^ —Lc jaL^^Jl J^-l ^yQ — LiK 1 jLalcl J —ajJll 

• 4 tit LtJjL^^J 1 ^ jA lit \J ^ 1 


LT^ UD J ^ ^J-^dl 


ULJ1 


\ t 


I ( Ij_til Hit £jA 1_S^LLllj 


^Aj^jJI , 


il.j ^laaJl Lj^-1. opsin genes nij^l C 1 1 


Uic 
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1971 ^1-xJ < u .n n^Jl SjiaJI ‘UljLLo jl,_ lxi 

(j-A <Cj) m s ^jJI J-^.lj-11 £A^-H 

JnJna q ^Gil dlljJ^U Jklll l-La _\ ~vl a ^ 1 1 |j| j 

^ jJI ^ Jod\ll JjLxlJ <_oj^L1I CjI jJ^fl ^jl JJaII I \V\a \ 

" 9" 

QjAJ | L^ILJu <J^JLil^ji_cut J — <cLj£> <\c Cii-vi 

U.lla IJjlLI Culp. (J^ — ^Lad-ll CjI^jI _3 ^UL& Laddl 

j-o^M JjLs < I j_A £- 0 j . dU j-i <dLj^> <Sj_3jlj ^j| J_l3 ^-L%. 

<llJaj ^_3 ^xju^LLU £._lo^j llx-Ll_ ojI Lcle 30 ^y> 

.<jlj j) a^II CjLliIj(jJI Sd->d^ 

f-l^j £>L»" f—^ <_3 jJ jl ^ A 4 jlj j-tdxll CjI ulj(jJI j 

£\jj ^j-k Cj Sdd^-a £-jli^ i 3 Jfl 3 c -j aA II 

. \ tS\X II £CJu_ajJI ^jxuJj^ ^^-11 _ ca ^ t-J^LL 

1 _sLiil^l Ya&\\ wl ;^3 jlLoC 4j 1j-^aJl CjLulj(jJI Jj a < A ”"^ 

£C_JLAJ ^iJI CjI_JUL 2 JI ^-lc (j£J_JL^J ^_ill I_ 

dill ^-3 6 j-A ^j-u^p-C. J <c-J) is~i 1 1 5_iLiJi xuVI 

JL-<aLj| ^_le 6 J^-Lcall <jIaL1| L-Olj| ^yd L^l| lo£ . LiiLkJI 
l^-J jljp ^jJI ^LijIaJL < \Q»jjLS <^LojJI Jixl J J l-oJI 

J I phi^ jjjLlS ^3 _QJ <5_3d$2_coil L^lAJlj CjLIa^JI ^_3 

jl^JI l ^ 1c ^jxil_a^. j^JLi Lcj . JA^II lj_A jl3l 

IaJ <LoJA l Lc <-UCjLulj(jJI ^JLl^. 


LT" 


LiiLkJI ^ I J <JLJL*_C ol J_^.Ll ^^.3 II 



- - 

Karl Deisseroth 

d i ~v ^ (~ a til l d , , < \ \ ^ 1 ! d i 1^ ^ 0 ,, i^ j { < T / / d 1 1 A /d>^_ ^ A <", <>/<< /,<•> 

id LxJI&Lj SjyiLz*. j)L ^ j jj~&jL l~q i*-oL^j ^.j.xid.'JI <_tA// ‘L±J£j 
i±A(^-(. lljj^I lZj LljJj^j j)-ijJsJ l JL~^c\ lZjIji L^jf < _^o 4.4 4^. Lt 

. 4ajj.x^J! lZj LuljfjJ/j 


4jynll JjlJl l$ 3l£.j ^ J-AAXJ Cjl JjjJ 

*— 1 —c5J^— cu ^l L5 Af ^ 

^JJLI J^xll l^_ uj|j Ijlaj <<_>J-1UI1 isjJI J L^jlS ji jH ^1 Jl 

j tisiiiJsl L$_cli 3 j^ ^J 6jjL^II L^LiJI ^ u% <jl1j 

oldJ) w^>a 11 Jo \ iVi ^_1^. 6jjLs jJl£. 1 fl.iC 6jjL-<oJI CjIjI _uj^fl 

^jJI <3lj^_a <cLj^> j .5 jJLc isjj _<_all 

dilj j 61 jl^ p j)A^ll 1 ,.LoJi juj\ 5juI£-oI L^-^f LaLLIi 

Lljloj 5jJLc isjj 6jJ^-0 CLil xA \\ ^j\c. (Jl_ ^ 4-^ 

<cLJ^> CjL^jj is~i \ Cul J . ji.1 j (jl (j-o Jl 

(Jx.oJ (jl LjJ (j^-<^ Ljllj ^_3jJLJ J^.1 dx3jJI ^ 

. ^j a .A 11 i L^LkJI (j-o 1 u» a Lc 


J^ ^ oj—LLsJI <d —!j Jx ii^c . 

JUJI dJLjJI JS IJ_ULJ jjn — ^Ll^.^ 1 jxl£- Jj_ 

<_ojIjJ ^ lc. (J^j&lA ~ oLuJoll die ^LojJI <_(_ulJJ_s ^JlS_s 

^ udL microorganisms 3jijj5Litl Ol—uAxUI 0 A»^ 

♦* *J!i ** 

40 Jjlo_ 3 . J_i^La ds-3j jjj c d*_j I <jljlo_A I O nl I ^ \\ I 

dlllA J)l (jjjsla \ I_i^xjJjJLjJI ^Ulc-j J_sl L^Lc. 

9- 

_JuJ J ^jgqj CjIjljuijj_s _111 <_>jj*\ \a CjI_u-ojuLc 

<->1^.1 x. itl^ 1 j-<-LIjlo Ijj) is~> \ ^j-LoJI l^_jl_tiie j_*e 


<e^^3 j ^iJI ^CjIIaIJj-JI 6dJfc ^ a < m j .^Jij-LI c- j) A A11 

4IIUJI ^_3 < L^^.ljilLi IjJLO-U (((J^_CUJJ^I)) CjLIa^x 

L^jl3 (JujlaI ^iJI <\w\\ ^yd <le CjLa jJjlII ^ \^^.1j 0J) aAII (j_a 

<(jxi jjl!^ jl_<-u ,W> JS ^.Ls 1971 ^lc 6dJfe 

|^ jf\ A i j \ I i t\j-3 (jL<-u — Ll4 j*_oL^. (2h°] <Cv I ^^JU-Uj 1 .D>j 

(j^.1 .1 j-)^ jb ‘oLjujj^jJI dLt» j^.1 jjl < al < n'\d, l_) 

1 I 4 * Q 4 A U < 1 4 i 1 6d jkd j J-oxj ^bacteriorhodopsin 

< cjjlAJ-C <J1 ^Ijl 111| ^| < j f.J) A^ll Cjll^l jAj 

dJI ^1 1 (j- 0 J • J-U^lLI 4_3 jUl jJI I AJjAxu C£dj ■* 

< Cilljdd>° 6dA g-1 aAcLj 4 q 1*111 oLfllxnl^VI 

9 

1977 <ju_u halorhodopsins oLu_cajjjjjjJl^JI _tldSli 

<2002 ^1_c channelrhodopsins Old eujjjjj Jdll <iViIIj 
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.H .R>j <AI j_i I .E> Cj j < k 




f.'ijJb jlJ . — kljj) A Uk <_a_ck^. ^2 <J J.D>J 

CjL jajJ i^jJI J-C*. I L^-JlS jC.jAL_UJ ALi^k — ^ic — (jjG^kJI 

(j-a kLkuuUI jlj II J-2*Jj Cj k jju-oJlI I j\ J^n \ ^ £j 

^j-c <Uil <-xA_>j_a2 J_c_aJI l/2jj_dl 1 jj& £-3 X ^jl L^lLeu 

auVwII c-J)*All 

jjlsgJL ^jAj 2_> kiklJI ji cjIIjuj^jJI ^ji VI 

XclLal ^2_ll JijkJk <5_LUj^jJI dlo*. kJI dldjk-A ^_1c I Jj _ lS 

yj ^ $ 

^jk n < l^Gjjkj k_£jLskl £_c <djkjSJJ 6 JJJl1LI jaJalll _lc 

J I 4kk dJ_ cull! L^jI ^Jl <jkAl <<JlLoC CjL^ ^ lc 

^1* s ^£jJI j-c*2l <djk_>JjJI jlc £_<_aj)j 3Ik: ^_lc JkxXji_euVI 

< \ G 1 jl jljj I &l_^-jk J.2*. JjAi Cj J J-2>* ^yA a, V ^ 4_i1 




k kA^UI dJ 




. < 1 \ \ 1 | < d X 


did J djkjj^fl 


^Jc LjlA J-ojlj 111 I ^Ja ^ ^ jJI j«c^M ^AGa-c <jljlcJ ,>^1 (j-a_iAJ 

^ lc. Loll j < J^j w<<c -kifl ^y-uJ <42jJI 2>° isS^ LJUjLXi 

.*Lp^l ^xlc <lc ^^JlC ^ 

jJaj (^Jl cdx^l c j-° LjJ^. ^I 4_ec_Al ^_41 ^jl I— Y\\as V 

^ik kftjfl xlu (^lll ^£jA^fl dldx^l jk-<-u ^^2 Vj Lc ALA <^2 

^ \ nil kjL^Jsl jl <<lcl^u t > 1 ^ 1 1 Y ‘jljM 1 ej '"' , ' 1 
** ^ ** ^ 

<LU ^jlJjl "N.: ^ V Ikji_CUJ VjJLJ (jl jl _cuj^fl 

\ ^jl ^J\ c s .Jllil Jjlju-u ^1£. J) ^ II ja.lj_i^^n CjjlS^J 


jaJ J^jJI I jjfc Cj^U 1 a\ . J^.1 ^Jl ^1 CjI j ^ _kill 

^lj^.1 JiUXcJ 6jjll J^.ljJI ^Jjj^-Ll jC.lkj < \ n 1^1_cul 

Vjj CjJ-o£- Jj < 1 ^ \\c. ^\ nl <AjL_u ^_aLjlc ^ya 6J-c1_<_<jlc ^jk j| 
l 1 \X jxIL ^iJI L_jjlkjJI <jlK CjLuIjjjJI jlcllcul dll j 

((jfi I_u_>j dJJJ-»k Cj kjj^N \ c (J«c l ^ A^^k^Ji (_ulj ^j) a A Ik 

•ky-^j^jj J^Lciuj 

Li-Li- Cx^ua l ^1 J—*-iJ 

ol^V < ljjjl^ > a c <^cJjl!I \ll Jl_^-c <_ajjjt_c 

ouiJlil c> cJVj J aV/u 2000 ^kUI ^ DNA UdJI 
(jujI—j^jjjj^^lSJI lj !L\Iu <_i-olkJI 1 j_ v w 1 1 <i_jujuaJI 

green algae Chlamydomonasreinhardtii eljuk^JI(JJjt $ i ij 

J-cju _II — <^jLcj^La .p> ^kl A _uij .diuji:^l _lc 

j! (S^ _ ^jj_ j j\ \ \ \J <_3Lak dJlj_ 

^LiJI jlkj 1 ^_j jJ _il ^j| jicj qjj kj_cj Jjlc^I^J I ^1 i Llu 

dit bu±\j .cj - light-activated ion channel J—ixiUl 

(jk^-JUu-L (jkk^k ^kJIjlc 4 £\1 \'\\\ OC^IL_ol 4 \'\\~^ 11 okJl^llI 
(1 c ^ : c (ja! A.A A il ^ lc <]j) A^i^k J_3LJJ .^jA_ 1 _UJjdJJJ-» J-^ LJk 

dilj ^ Ojj-S^llji —S ^ Llc^.k] <JSk .G> 

— JjLaJk — ^iLLd Lul^ J_A kajji-l Lc-Aj 1 G k [lr^-11 

c_Lla-^^1j <J^k>j <^ 1 c \\ U> ^k .<juijj1 cjI^HJ codes 

JjlLjj .2002 <1_ UJ ^_a ^j(_duJI I jkk: (j-c 4 jJ| ik-o^l I_o 

<_ul_u’lC. ill! Jj5k (jAJuJI^lil (J-GLa ^jLi I j_A 1 c^ 

I j_A ^Ikjjl (J ^ _<All <_<_uk_U_2*. (JAIji^JlII k>jk^.l 

^ I-I/lj-ajjjJjij JjlkJjj^ jXj_ul Sxj LcjlS <jl1c (jJkl (^jJI <(jA-Jji^jJI 
^kj^. ^kdu ^kUI ^Jl A _SjjJI okjjjklk <(ChRl) jl 


kk 


o° 


4 u » c kl_cl I 


<jl!jjla-ojlII 6jl <-^^l j-liG ^.k ^jjj Ik all kku^.1 <1 lc 

^jjJI J^.1_<_uj (jAjl^.LJI ^kVl ^jl .^jla-asjlII jl^JI ^2k 

f.{ aAc^I c klkj jJJG c Gl\ iajJLi <cl^JLi <JLJJaA Jl clpl^JI 

^j-c dJjJ_call jJJGj 1x4x11 

^L\Tu?>) jcX Lo 
JL^cJI ^LlLc 
C iLuljjJL ^,-auc.xJI 
jJb <Lu^ uaJI 

JiVI A 1 ^ 

fjA 111 aLoj^j Lc 
^Sddlll SjOS 
aLuXO oIj^u 
cjj^-c l^jl JX1 j 
(JAUS /, Lt^LcJI (j^ 
.duxo Glcj jtsl 


a C. Ji A _3 OAU (_^jjl 

Jj£. ".I ~'jj ' . ^Jl II <1 ^ 

dl.n-i.iWIj <_iL>aJIj ,jljjdl 
d' d'X^b jJf^b 

t>- n ~' -*JjXIj 

j d ^ ° 11 * '' **' I ^ I 6ja 

jX-cu'il ^ (1-^£. 

L ,<^l_^VI XlCill 

cdjkljk aAIj ^jkl^*2l L^JlS 

L)J— ca ^J^ fj— 

.ja.k-OLsJI j 

£ j^AJI -b lieu I 
‘‘’dLXI ^ 

X^-l J-A <JL^JI ^_kill jGljlh g-J) aA 11 JLcJui_A_ul ^j| 

Jjlc _<_UJ ^>.kJk <ku^.jJ^JLjJI ^_S 42 JjJlII JjJklll 

9- 

CALI ((^Jl^)) _ CJj f.j aA II ^ lc XcjlXJ <_k^k J_>^k du-SJ 

cXiG_CUJ Lc£ <6jk A c d-)l_1Gjj_s k \ \V\ 1 ji_J J 

L ydu/jj/jyjjSlj jJ ^2 < n a c k^ki ^jA ^^2lJ jjjlIII I_A) I 

Lkx^ < Jjkll ^j .^klc c Caenorhabditis elegans 

^jjaII CikjLaji_ ljj ^_a [Bell Jjlj didjdA c ^j-^] <g1j(J _s .L .R> 

(2002 4ju_u ^_a [ Ijljlc jJ'LJLck. Lh°] <( —- v 1 i *R>j <^j-LlaJ 1 
l^Lkj-cl J^kk ^j-o djkj) ^ A^a 11 <juljlL1 jjjJlIII jAL_al J^k d^C 

dXck <jju^.^fl j4a 11 ^2 Lcl .4uj)lAll 4u_JoC^fl ^Ij^-I jAa \ \ 

J_s XajJ djkj5lll 1J J_aGc ^kl ^.1 xAl_A_uk (^J^.1 


CASTING LIGHT ON LIFE (*) 


:d^l jjGAII 6 j_A 2h°J • * J) * A11 <k_ a_u I yj 42^1^2 

— J kj(J) C \ C ^)lkj _ <_uJI J _^j_c <dJj _JLCjJL 


-ull k^kAJI 


.G> 


J- 
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j4^JJ 




dl_La ^ V) (j^xau jl j< ihii xu V ^^331 3 _ij_laSJJI 
• la^a. JLt jj£jj Cal a 


4 i-u^ 3 _i| j£ <Ua_ij 3 c-il^Jo jjfi j_UjL£ (J^^ 
^jjJI LiMaJI Cjl ^3 tjA j^j-i J (J^Li J- 3 ^a-a^MSJLa 
. 3 _iJjS Cal jaaIlxus Ls-a jn uu 


ajL^j oJLaJa jJ& (_^jjl^_uj 
djjUl «LiLaJua_i jdsaij^-3 JIj^Ls 3 _lLsJ| 
.iUjjdl oUsI d^.LmJI ^Js. 


a 31a_ujXI 3-> 1 -\~u nVI 


(ChR2) 2*jLuijjj^j Jj-iL i -uj 


(VChRI) JjjLcuj 


(NpHR) (juou^a^j^JLa 


1.0^ 


0 . 6 - 


0 . 2 - 


400 


450 


500 


550 

b^^Ui) a^^xi j^l 


600 


650 


4u-uL->xaJ) oLa-uj^a-Ll 4 jluoI^jXI 




3-lLgj L5 J£ (J j'i Vi I i'nS J jj^ 2 lO 3 1 ^ Irt Cal jJl3 -1 

.laja-aJI j-3 3_JLc 


I589 


CaLj^al (jLijxxi ^aJsuu (NpHR) £) , '- < -‘'^,343 j,3-JL& 

^L^iUjI oJL-aJl A lj ^-1^-11 


^Uia <j1 ol\i—£l^a1 v />SwOljj . L$_iS jAaaj ^^jJI <Lla-dl 

^^jJI C/— ut A$yi Oliaai. JSL-Jjjj .4 JLl^ [$£jl m ij e j)*AU L^."tu<iLn^ 
OLulj^JI 3^143 4,.,.\lc ^jJI jxiL_<-uVI CaLa-ujj_JI o'jJb j5_a ^j 

^jLvaji ^-x'UJ ^j ^I ^ nn)t 11 jlfraJl g-L\J.C l^aaAJ-ma ^-Ul 3 _u^jAJI 

ao \ ^ V ,<t I oLaj^ xi-ojUI JsLJja 


k _ s -Lfc jsucxji j_au .VA 1 ^J—^J 1 jaa-nj ca—naaosui £1 J_ai jQ-x i 

tj\ (njjVl ollaa4_iuL'nli^aJI l5 _Lc L_lK | jL-adfcl L_$_jLs_a. 

4_i_iaajj_dl 0)j),.,V4,l) d j-& (jAjaLia LajJii.j jXI pJ)...<A 11 Laaaj-Lua 

J-....1.C I_ iala4_i*'~'t l ji_»ja—taa \ ^j $ l_^ali <g-j),..,<All 

44lbJI (joMVunI qa LaMAJI o j—A (jSLaj ^jJI j_a^fl <3—>j-LaJl 3.1-tafcV) 




jAxi.1 o 1 ” 1 1 <1 \ (VChRI) J-uLJjj 

$ j^A^I j-ig-jAll 


CiLj^V ^ajjx » (ChR2) 2-^ru-ojjajj JajLujj 
.J^VI 3_i 1 -^"u <il j^-udLi 3 -l^.^XI 


g.iti 4 3>r>A/i ‘b.^J ‘"^jp *J ., /> 


I Jla ij^il_i 589 


I jj-3^_il_i 535 


.^JLsJI pL^ji £_LdL^ 3-iaadl 0 L 1 XI ol» <-> Vi j 3_i 

I470 :3^.^XI J^b 

• r 


The Humble Origins of Light-Sensitive Proteins (*) 
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CM 


(*) 


3 U ,,M 1 oLj^xusjdl jJxia^, 


J 





jLu^w JLxjLi u^xl) jlfraJI g-Lv-l.c ^jki 4_u^xAJI 4 jI jjJI olxuljJ ^1 
jjxx^xxsu uuaJ <4xxiXx$-a CiL-ujjjki 3isu_ul^j £ LajJI LMa. ^Jl <-^j¥I 

g-jxkJl j_a CiLAua^y—Auajdl Jol—t u\ 11 cu% ^ Lx j —jjjli jjU 

.oijLxllI OljljJL^ djJxxi dJj jLj’I <U3l jXJ <( jjJlxxL) 


(jUxJ^fl (jXX 


— 



<Ls jxjjA ^ Joa-U <>-aJI o^j*- ^ 
. jljxAJI *Xx1 £laj ^ I la lxj 


promoter jy*ll j 1 ^ ,c ^l (jixuxjVI (jxx jul ^LxlaJI 

I >M -k II jA^iA fc j\ ,, U. r.\ i jt ^ ^ ~v II I '<^j I *a, „\ y ^\\ I juaixJI 


^.Lj ddAl_ uj j2J . £“ L^ll Li Lud I_ lxlg J KTi *2 I ^2 6 j Xi^2 I 

ykjLxxkll ^xxl&j 2I <_\X-aJ I ^_S ^ IS*I is~i ~y~ S^jLS ^Lul ^i iC 


(j-a] <L^^JLoLi .E> ^ i 3 _oj < bxAjj^Lojj <J£li>j <^jl_ oj^Ia> 

Ij2 uiTsli <^£j^.^fl dUljHI pL-Ol2j lx)I <juJ-o 


<dJLxXL^ <i£\ jj2l jJl£-J <JLiljjJI <X^JL*-o2J <_ 


^LjVIj <jlcIJjjlo Sjj . (ChR2) jl 2-^/ lxl^jJjj JjljI lIu 


J_xi_ lx. electroconvulsive therapy <LuL<tadu 2 Jb 

^—lxjL^JI ^jl^2 2Lk2l — < - u ' La 12 a j <JLlU 

^jLLlxslj 2004 <lxx> d-2a < JjjAjIj_lx» <_*_aL^ ^2 J-a*2Li 

LlLsJI dl_ lxjI^jJI ^jJIU (j-° (3o^ J ^-L2Li Ij -LXOJJ li^L 

JLkjLi Ci-o^ .^d^lJI IJ-A <^_iL^J, .F> j .E .S> 

cjI uJjlII oIj j> i a^)C ^_a 2-^y lxuj jjj ^JjljI 2x211 


^transfection ^IjjGJI ^jL 1 j-x^ ^IdixIu-uL 

JajI 22x11 splicing j—i4tAl ^ lc ^^2 j < ^jjla ^ aj 

JjiuiJi! J| jj 2>^ ^ ^-o (ChR2) 2-(jA_ lxljjJjj 

cjLlx^ L*_o _ lx) ji. jxj ^promoter jj— jl on switch 

< \ 11 ajlil 6dA JLi-OuiLi x.^ jL> ^^Lxc <J_xo^x ^jxiJ^Ij 

^ ***'** 

6jUI 6dA a jAi Vl jj—*11 a2x 1^. <LlilixJI Jixlj ^—II 

' HJ 

Cj LajJj_S £_XlxSlJ jXV I (g I ^ _t n Vi ^j£. IxxSlS V Li <Lxlx^J I 

<^Lxc^ A oil Cl Lij) i is*iX II (_gj LX) (a J^5Ll I _LXIJJ^I 

^ 9- 

. ciLo^j j-K ^ju-ojlII J2LJI j(j-Vi ^1 d 12 jju-ojlI 1 

jJLJ^ ^“L^JLi 4-ij ^ i 11 d jLoJ i dL*_2jlJI ^JLOJX (^^Lk. {^£-J 

^J-C <JLc| d 1 -v 1 \ _LX) Li Ll3lLlXxx)I J <<_LXlAjJI ^jJI 

(i2l2 ^IxlLi) 4ijj| ixlLc- i^xjJ L5^ 2^ ^ 11 (^J) A AII 

f Li^UJl <a!Uj (^211 JaaII ^k jxlj-xxa| ^ jLojLi <dJLi 6jl u-C^Jlj 

w^)* II a\ ^III <1_iLJSJI dLtxkxllI jl dLxko^Jl ^ 

^ S$J .^>2x1 j jy^iC ^1 dLc^lxil Jd ^ 

Making Neurons React to Light (*) 


1 jj J di i i^k H cit q I ^Ic <d->J_^xxxi .L J> < Lu^d 

.^jx)ljj_ojJ_xo^l^JI jk ^jxxklL <aL*jlLI dLL-yj_u 22 l La^_o 

Ixr^j L^LijkrLi dLLXLxjjjJj)j (JjljLlxlxII l_^1_ 221^1 (/)Ls dlj 

<iji* Vi 11 <xjj_tx 2 )j (jijiil <_ijLxi << 22 Li!I dLxxjjj_ 2 l cib LJLi 
jxjl* 2 l j- 2 j ^ —k. 2 j jl 2 aj—s Ijji <jLo^k.jj ^—juJ (jii ^—I 
2Ax_aJj J j Jj_)jJLJi^ L L_al 2^1 <J*_a Lxo I <^.Lo^l j--yj <_xxlxSl*J1 

.<2jLlxJ1 jj 2 *JI ^_a ^/xlxjjjJjjjJIaj 

ojJ^i 1>—f-fjL ^ !_a—xS 

^_a <xxL^Ja J I <_ij i i^ j <JULi_LXJJJ I dLi j~X ^jxj^S-i jxLdll ^S 

Li^LkJI 6 j^_i J) A^ll ^_i^b ^j£. jX^i/xll < 2 jL^-cj dl_ ^JJlxxSJlII 

<<jlj 1 j) i-y 11 Li^LkJli .Sj ^-aJI 6 dA I J) 1 \ *i ^ i^ 1j << Ijxil 

<2-> jl^ <_XOJJjJiJ! dl22j^xll Jjl* _LXLXi jX^2 j V ^ lc 

i 1 i 1 * ^ ^_A dl_ 6 J-A ^jl _II <klxx^| <<Jlo| jl <_!L*_S 

^jLi I 4 J £t-c_LXJLi *2 <^jj ^2| <-2 Jl*_xx^J <JLib_i 

J-olc ^1 V^.Lzx_) <cJ_ Ij • ( - j _Lo^ <2L*_s ^2 

<2_LxS J J J < 1 ^ 2 3 ib)J ^ 1 J I ^jA ^J\ A\ \ ^^£2 ^_alxxil 

l_Ad£.l_LXU ^j| <jl_LX) ^JA (^jljkil (J 1 i i i ij21 J_i A ij^A Li i V 

JUI jjA ^2 <_2 jL^JJ dul^ j2J .dl_ j^jj-LII ^jxslxxkxol ^lc. 

.J^jUI (jl (jj-o _>jS1 CX9>JIj 

<jl^jJj_xx 1 I <_lx)Jjl^JI oLxi I Jy)j 2 32 U. j 2 ^ <dl 2 j ^3 

‘_ 11 ll aq 4 ' (- Lij^^LI jjjj^iLlxx) 4 jlcL^ k ^_a < 1 i*\xxu.i d-^2 (^j-ll 

LxxS \j\ ~x ^ j^_x) \a IJAj i j-2I C^J- 2 1 (SJ*3 JUL ^^ L5_* i« 11 
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L5 i£ jl£laj ^ L^uj jt jju djjli j^SJ <Liju-aJI ALd^l (ja Aao^a j-uLuxa ja-u_» V jj*XI jl£ dJj £-aj <3 i u^in II L^LaJI j^ Ijo£ jxijjjiJI ^jju 

■ ^ II iaUVJI fjA 3‘i \% a £ jldjj ^^"ill £LajJI ^1 ^jifluij JLujjI .Cilj jausjUI j-a ia£i j^l j £ jj ^ (_£^lu (juxuj^l juijj-i ^QjLi 


I <aJjL^-o £-Jcc<s ^ 1 JiAc 


^Ia^JI oL 

CjLuJjJI L^lix ^A J-oJl 11 j I4J £t_o-cuJ £jj) A^> \ 1 $jj£ ^AjjA 
L^jJI LiL-uji ^jJI cjIjjlLL-U l I IjlJ <L^jJ| ^-lc 

Luj)Aj ^ 700 £-Lu l_AJd£. ^jl_ 3 <^jVl ol\ \^k 11 6JJ& 

.jaJL»JI *LAjI ^ ^^A 

( > 4jliiKJI ^Js, oLliluaj JIAjI 

(d.tJL~X ^J“° L*Jj_CD I*dj-COJ-ll Cjljjlj[J-ll Jjl_CDJ xVn 

jxlc (j-\J (Ju-Ajll ^jjIajJI eJJ cdj dll 3 J < L^_jIjJA L&JJ-C. 

Jjjj (*>*-11 C/_Am Jj)^ i^uz-inj .5 _i-udlfl IIj <jjjJI 

/j^ Li^j d * \ \Us 11 *J1 f* ^ o / < \ o \ \ 1 j j \c d \ \-v \ 11 a. ^ \j | d \ ^ 

d_(_u Jjl^JI oIajulLuJ ^J^L*jci-d 1 J^LL Jj-o 1 xs~i s I j <&JjJ^ CjI J JI 
1 1* 1 dA jjJlII cJ\W inj^fl CL)l\ixnV) JlAjI j djAj^JI 

JjlCj 4 4 -jjl A\ll ^j_o £_cdjI 4 ^jlU ^A ^1 didL_u^U <ju^.^Lc<a ^>jS| 

.cA wAanil ^j-o I JJ£. 
IjjU a<1 1 cjJI < Jlitl Jiu <<<2008 ^lc { ^j 
Volvox (jjjjjlS jxtZjkijS 4 4-JL^kJl (j* j^\ ^ j_J> genome 

£jj lJI _cV.Tsl ^1 .f> SjLIj ULu^I ^1 tcarteri 

r-j) i ^ 11 Ld ^a <« < (VChRl) CjLjq _ ujlLII CjJLj 

—luj ^_S (3^ —<-D (^jJI g-j)*All ^j-o 

I j-A ^.1 wlCcJ_ cd I (J aA q )J .<^jl ^ \\ U> (j£. 

Ls_a ^4 _^C^jj (VChRl) oLjj_ cddjJjj Jjl^I _cull) (j-a 

oLat-a^jJI -I 3 _iLV-> ^-^2LII ^jDj jl2 I_I^jcc^I 

IMPROVING ON NATURE (*) 


ilJ dJLijliJI 6J-A (J^ j£- AaIoT- C j_s^Aj Jj| J cdjlj 2005/8 


6 J-A CjLciJjJI oljj) \ xz^C ^_S JL^-Ij ^jlj_<_djj I 

JjJJL LjJ ^/JLi JAJ . d_JLc <JLCd1_CD^J g-^-L^aJJ L- X 3l^1 I A DJ I 4 V V 1 1 
< JjJLA^ LJ I CjUu CDJjJj^ ^JjLjl COJl1 I I 

1 ^ K ^Lc^l (JA_CDJjJjj(jJl^Jlj <1971 ji.1_C J_JLO cJijj_ail 

d-jLcCa_ cd 1 (JjJLAj ^-1-C 6jJIa 


S j n^ll LuijLa-o 

J-& (j* 

(J 3 *U 

LujJ^ j*" |JV "d 
c^aJI ^-lt 




^lJI 


jl -C<iil 

.4jlo|^ <JLa_S 6 j(J-cOlj 1 ^ la. 4 4 * 4*4 

(j\ I-c^cuI LjJ 1 _A 

l^JLC ^— JjJLJ 6 jJaJI 
^I “ J . J21 

L^JlAJ£.| ^_ill <JLAjjLU j _LC 

1 ^ 4 ! 4 4 \ 4 1 1 d «4 I ^ 1 ^ <juulLJI 

^ 4 \ 1 0 A LuUld dl 1 4 A 4 1 ^ 1 9 ^ 4 

(Jl_ IjlLsjJI 4jljIj 

J^Lcoll ^LodUI J_obJI 

CjLIj _cDJj^fl Jjl*Aj £. _cdj Vj CjLj^jjaJI <jJ| (jL-d jJI 

<^L^J LjccdJ llil J_i_CDJ (^dJI <<JjJ (J-C <JLOJJjJ^JI 

Cj Ijj w^>a II J—^.1J (j£ —cojj^I CA^- J^ Cy> J — i^j —II 

. 4Ad^-J a nil 

dJ-oA 6_V^IJ <j_CDJ 2005 ^Lc Jj^l LsjJjAj Jj).^ JA JJLjj 

JJjoI-i ^ JjjJAjLLcd (jji] <J)JIL)lJ _CD .M> ^gJj-0J 

«<jj 3 -cAJI oLjjIjjJI » ^cdI I 4 - 1 A LIaILI review paper 4 jl^I 

djlj 2LkII £ja JJLA^ JAC ^Ia JAj . IajI 6j(j!$J-LI ^AjjIsJI ^_Lc 

I jLjlLcd) oL^j^fl *1 (j^JI dlJj Jjlc jxJLaJI ^UCil ^-JLO^. ^A 
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_ CiLS-LLaua _ 

'sjALI CaLuodl ja a-uljoa Sj£. 

jlid^U J jJA jlaal ja pLaLdl jAa jl 4dUj ja (j-aaluaAJLa ^'aaTa j_i£ 4_ujAJI CaLulj jJI CalplA (ju<iVt ^1 4oal jJI j^_o. j jALaJI £alA 

U&yu-i .Aj .^^AUI ASoa jSa ja-J ojLAa pIjA &J° j—^ 4 _ia jJjoaJI CalAaj^a jfc 4-XiaKJI ^aJlt c-ulVdlj 4ijjjdll CaLa.u-tt.ajVl jIiuj o£MUI 

■ l^al.aVutil jjlsj AuaJI CaLaoaujjVI ALuA ja 4x^ 5 -^ Laos Sjajxi Cal\a—utajl JjucoJI jl jl <pjtAll 4al Vt—ttiVI ^lc. Sjjls Sj— a-n 


CaLal jAooj^I 

do. jil JjbJ AuLAI 

ojjAXI jJj-cta 

(jU-gjjl 

k _ s -LdJ 4ij_a jocajdl ^1 £ajuj jal clAI jl Jaatili J^.1 j^ 

4_uloJI ^ Sja 200 ^1 Jtoaj <4ojQ 

-XaJI) 1 jAjlaLa 470 
(Jaxalil ^^^casVI 

jxiLajajjoaMSJI CCb 
^jL^aaj 

(ju-oajjjj JaaLuxa Caljilla 
(ChR2) 4£jooJI 4Sali 

JMA (Ja L^-lo L^IjAI jl ajlllail 4JL*. LMAJI JLAjV 

tLicti Luta (^iuia j . $■ jj^ad 1 ja ^ L^ia^ 5 j t 1 ^ j x ** 

caiKu c5 oJI cJjLaCll ^ L^JMjl'CiI jCaa <g- jtALl LMAJI aCt) 
JLaJI jit) LaS) 4 n‘aVI j^a 4Aatu CalAbJ pjCdl jl jHI 

(CaLu.a.11) 4Juaj1 

(J ai < ;Va 11 1 jCajlaLa 470 
cilAaV 1 JAa i jjld 546j 
CaljiliaJI jAu JaS. 

jxiLajajjoaMAll o-ILAa 

4iaisjJI CaLaatojjl 
4_LaajjaJI 
JALA Caljilb) 

(ChR2) (ju-ujjjjj 
(pAoJI 4ajt)laaLI 

jv4.^dall Lacs (Chr2) j (VChRI) ^IjACcuI jAia <(J> unx II ^IjoaVI JoaSjJ 
jl) dCaiCaj 4oaljoa SjJj-aa 4_ui jouoc oLxdada j^a KaI-% ^1 jjCL 
jl ca-a.^. <(jA^I £jUI Caldjacajdl j^ j^l jJI ^jlll jAixj V 

. jjjVI PjtAU (Chr2) j j.4u->VI p ji A> 11 o a^”a<n a (VChRI) ju-^ajVI 

1 J1a jjLa 589j 535 

(jj-ujlS jjjjZ jll j3 c-alAo 

juxajj jj JojLA 
(VChRI) 

Jju-oJI joe LaMAJI j^a jOLa ^ jla ^joLAJI j ^_ajttJI ^AAiil 
.4ij^CtaU La MALI <LaaL»j^All Cal j Laud VI jot jta-dj CaalxoA j_aoJI 
.4aijoca JjALa ^_aJI ojLAaJI Caldl joo. 4-al.a.A'Ail jSAaj 

jLajjLa 500 

ls^ 

Ca MAAuXI j j’Li-uJ jJjjJI 

G jdajjoJLa 4a joSlLI 

>( jA 1 . jAl CaMAAua 

O"! 



^A jjj-a Sjxnall 4aaL>ll iajj^l jjlj^ Pj^-A **Ljv^.11 1 a*al ax\ a*N 
ilIjjitl OM-i^kaXI t S*a 4^> j )-0 4jlL 1JI pbttf. cllaajj_a iLlc 
cal_i£jjj ^<G-protein-coupled receptors G-j-LAjjjJb 

<^jjjAjojVI (Jjlc <iajlAJl J'jb*. idl jlcl a^ll djLCtfl 0 .^~~ 

<Lu Lloj^J I CaljLeuVI Ca Ljju_aa ^ lc I jJaa ^jJ I Ca 

^A CaVdali! ^da (j-^J _ Jlo ^ja_uJl£JI CalljatS (Jdilj 

^A (jjj_J < jl jd D .R> jca^-1 A3j . L^LlJI Jal_dal 

. jXl£| ^J-ll ^_ ujL isjjJlil C^laAa_call ja icj_a^ca jjjLd ^A 

<j AiVl *jt^dl 4ej_eaJ ,_u.A_cal ^1 ( 0 pt 0 XRs) Jjui .jl 

j)_o p j_ uolL! ^jjjI _t<<^.ll ^LUlaII is Las I JiLk ja cl_ Ijj 

^jAa la J*a* S .G-jUjjjJL ijjJLsil C^LtAa_coll ^Jl jjA-uJjJjjJI 

.jl .(jJJ^I jlWL 4oosLlJI 4a*aa^.ll ol^jll JLkjL CjLoujjjlaII 
Gjjjj OptO XRs Cj^GaLcoII ^jLs (j nil I (j-^jl ji 4-»_oj| ^1 ^jjjI 

CaGI jjlcJI 6 j-A ^_S ijjJL^JI iuLuu^JI Cali.i.-v^La <Jj_ cujj 

<6j!^J b ^Jl I jLla _cul j . 1 a^)SS Ji^.1 J iij^J dlj^JLi ^_ Aj 

ijLjljLOJ^JI (JjlcoJI j-ij _caJI j 4^11 jv^^ll ^ ^ is~> I JAS 

CaLjL^-» <^lj-<_u < l\<«* Ij-cl L^UJI ( ^a j^JLo ^jJ (J^-ld i»j^ll 

f- LjLOJ^JLa ^^jJI Ij_A ^jl A S dial I Cal \ aj"\ll j| Calj_ jlL^JJ 


■ LijdJ-oiJI Cal_ uljjJI ^Ll * aL jlJI ^cJlA A a jjlcJI 

. f- ' f I ^Jclc. ^JLc ^_S gJLLUJ ^ 1 J 4 \ 1 ^. i»| ^Jl Idlll 

An Expanding Tool Kit of Useful Genes (*) 


^ic. (jj 1 H \l^k II I (j-a ^jA» jAc^^l _oiJLs 

j-cljl jl Jo^La ^j—Aa JjjVI *j-uk Jl ^jl jA^ ^—S ^ jA-»-o 

^jl I j-^.j-o ASj .CjU-o^JJI dlla j)_o j 2 ±\ <^j-jJj 4 Si ^ 

jj/\-ryJb j_o^l 4 AjlAs. ^_S ijJLsLS Call a xnjjJjj (J-ill ujjJI jJ^I 

V (ChRl) JjVI ^j_lJIj <(VChRl) c^JlUl ^jlll 
<1jJJ tlLa LlxcS I_o Lai . LjLLj 4 \ jl (ChR2) ^_jLjJI _ ill 

^1 Jlj) jj-o ^j) ejj^Vl Calla—^jJjj J^l-LUJI ^\ja) £y> 

, ^4T ilLj <^jl a \ \ &>j <jj ajlll^ .L> j <j \ a S .L> j <jl_&jl .0> 

4AjIa!I jA-^jdjj J-uLaU Cal jiL ^UJI CaAjJI ^_S (J-o_ ujJlS 

Cal j-lL ({^gj-2 *.I 4^ jj_o idsuJI 4 jlALulIIj 4^ jya 4Cj_coJI 

9- 

L^JCoj JjlaII Jj _Cu-Sjla ^^iJl ^-lc idle ljJ_A 

Ci^ (<£j— uJI JjUJI) JjVI ^ jJI j ls^- 

J^jlll ^jU <6j^.ljJI iallaJI ^A JaA 200 jya j-^1 cCaI_ AjlI) 

(j-a 6C^I J 4AAJ J_aAj LMiJI (fJsuJI ^_aLulII^ ^_jLJI 

6jLuu_uiLI 4 jlLIa!I jj_o 6jAj_coxa CaVL^. ^A Jj^.jJI ^Jl g-j a AII 

Call-letijj^l (j-° LJU. 4*^1^^ La CaJ^.1 ^jl . IftJLO ^jjjlJI jl 

jjUJI ^j^l jJI j-a^.^1 ojxAll It A a I i_u-^la _ coj (^jJI dll J j-A 

jjlrvjj j_c2sjj I j£j ala ^ S a a ^ jJI ^| jxa^. II Car^da 4 a _ uj^U 

.4jJLc 4Cj^u 4 _Lol^j ^uuj < j_i_ujj 4 I j ^ < < < t 4 ^n. t a \ *>l 1 

A^-adiJI 6j_aid £-> _eujl ^A 4jLUj^JI 4_ x-uSxQ. II Ca^a-1 jlj 

(J-a toll! L^UJJ ^lLj^£JI dJ j-l caJI iadxla ^1 j t^ll ^ ll jj-!l 
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(*) 


sethics L>jcCj 4 ojjc Jl oLeiljjJI JSLcuj 


.<JUlj^. 6jj) i<~i \ L/d^dl ^LaljfcL *^j 

^yC. 4_UjJLA -*> ^ ^ l ** jl_CUj '**<<<< * 1 J 
<JUlLJI 1 ajIjCS ^JlAkl CUJ (^J cudJI 

^_ 3 j <<jj t n \ 11 CjVIaLjVI jjSGlU 4 jJUJI 

.£_bljll ^jcuaiII j \ u tr;11 
CjLuIjjJI 111 Cujlj La^ <jjl 3 lL> J_ajJI tjl *^l 

^1 <1-Ujll 1-cfcjjlaJ <£.j-cuj A -UJ) < All 

Lj^Jj 4 t < 111 <lLlLsJI 1 **< 1 j 1 < i< 11 ^ a 1 ^ 1 t. \ ^ « V< 

(j-W M ^-3 <Jl£. jj CjIjAS jjLaG ^-jIoj cuj (jJ 

Jj£- Jjjeaj Laj^LLjjJ <UjLajJlj 4 jjldl <1— 3 jJI 

Jx- 3 j La^ £_ala_al! J_c^aIjllIj jLdl a.LajjfcVI 
.^j^.VI <-a jVdI CjLjILjlII JLl^ 

d jU*JI ^ ‘6^1 

^!l ^jLdl Jacj j jj ^wno I^J^d 

(cLlIxj V Laj^ <jul*j 1_clC <!LlS J ,^<1^1 < A \\ \ 

Jl« 11 1 ** *(j qI a _ijj_cdl <_ulj(jJI c_jJ_2G1JI 

. <jcd l_*_a j ^£j_eud I 


££* 9 “ JfijZ <CjLjjj -coll fjA ( 5 JJ- U*A ^J 

l_AJ JcSj l_ ajIjjJjIj IV>1 * <^« _&lla_a 

£.—aILj (j_a lllLj^Jj 1 -cT^fl a <>\|j 

4ljjea Cjtcj) ^^ a c>CaG 4jjaa* < Lul_!Laj^j 

■ a 4_iJ_aj ^jl-aj J^j Callj w^-i* 11 J-a 

4_a _cuLcuVI * 111 J a. ^ 1 11 _cu J_£j 

CjLjVtllJ 4_1 j -cu^fl t j-a <ia^. jJlL ^jl JL*JJ 

6 j-A CsIj^Jlaj jLull JljcdL Ujj 4 _l3. 

Vj_caj ^ AI <-U_uLLa (J-&J Cj^-»JAJl 11 
^SJlL^J I J-&J- 7 ^ I O—£■ ^ | <jji-CO I 


.(JjjjulIJ 1 a a H i U li j oljll 

jju—CUJ ^jjJI A \ \ ts *>» II O^AjllI 1-a) 

^u^UI (gj \—cull jl A —jt <—^.Ij^JI 
L&jjiaJ ^J_a ^_lc <ijJ| j—I jlSj CajI^ JA2 

<LlS _culLlI I 1 « A all (^jjj JjtcA. La_a 

( .A \\ a» II Cw.nl j <ji^lalll jjSl A afl II 

(^^La.^ 1 ^cl^. ^g-cgal is~i'\ I ^LalAL JacG ^J 


c_2 jAj-^s <JLJj i All CjtlilJj-ll Cj-o_cGcjI 

S^jJijll jJ^I (JlLa <^Lajll <JJjlII CjIaIaLII 

JJLAJ —ill <JLCclj_^JI Cj^I ^.JjlIIj 

l^JjJLCa c_n t < n <jlLcu1sj 1 dVj L 

111 — <JLJj i All CjI -illjjJI (jl jJL£. .(_^J—sJI 

LT^ _ tl>^- ^-1 i^\ ^1-^ 

l£Ll- lujI Jsl j Lla I j-a^fl A —Ajc^.-\. 

All jjkIL A -jjlca «UllLl.VI CjI jl-lie'll ^_a 

.A a ijqll CjLl^GI Jl —cuVI —Lc ^jlJI 

4_u^_c<lJI CjI _ulj^jll 1 Jol^lll CjI _jl^-a^Ls 

£_a J_u IJ j _col < aj 1 '■S | | \ \1 -^j 

&lifc ^.Icaj— cul a s ILs J^jCjJI I-AJjlIaj 

JjjJ J^a — I jIaC - — ^ -dajll A —Cj^IcJI 


JC2 <<jlaIj <Uca.Ij ^ya j 
a-Al I LaJjj^ <—Cjlj_a 


^)J^ I ^JjLcu_a Cj-2 
La (< 

^j-a 4 jj ji < ^I' CjI _uljjjJI <Ij ^_j_alj 


6jjJoljLa <AjlUjJI jiilj LculII <\ \ \ is~\* II 

^g-jj) x^ill j\*\- zGaJI A _lLxslj ji.^Cj ^iJI A _Jau^JJI <jlc)^jLc 

CjJ->Ij 1 I ^ Kj .<JLajljjiJI CjLIa_cujjVL 1 Jjjll Cj IjIJI d_lL 

Ca^aju-^Ij <juu-ojl!I CjI jl J_II ^Jl <_uj_oGsJI <jljIjjJI Cj^I _2cjll 

LjjJJC- aJ jcjccoI <6jlj_Cj IjjlIaI jJi^l <ajL^JI I_^-jL^j-~v.a 

( A \ \ ./m II CjIjI J-ll A r.j a 1 <ju_u^JlII A _cuJjl^JI ^L^LjLj d jzJi\\ 

< CjliljJL A qUlll (Jj^fjJI ^J^ildju-ul ^j\£. UJ^ »—Sj-J-uj 

UUU «l_JJU-£^3 lII CjI jl JJ 4 jlj Lo^JjlI I j <JU_CU^cdl 

4 , M \\^ I I C . Lu lj l juu I ^^ \ \ CjIjI jJI 6CA l^_J LT^ll ^ ^ ^11 
<jljlAJ L-^ji l \ \ al c_2jj_u A a \l a nil <jju-oJlII CjIjI jil A \ a < ^ X 11 

^j^lj-O^fl <JU. ^_a ^_JjJo ^jJI <1~» xnWI J ^j^L-Ol^JI Jj J_2clJ 

^ lc- 1 &\ ^j). \ \ i La i | n , v &\ Lj CC 1 < ulj . < 1 \ \ t 9 l l^p < 1 \ 1 nQ \l l 

&jjl£ Cjild.Jj c_al- ujji^I ^ J^J"* 

• CjIjI jJI dll' <jjljjlLJI <JLdl Sjlcl 


Jixil 4 \t n^C djuuJjA 

Ujl nclj A 9 tj juu I^jlj^j 4 \ w;, ^ II oldl^l 4_)co_A I JjI^Ij 


i^ljll I4IJU <^csl_<< n \\ I JjI _LAJjJI <Jj_CUJ 

CjI jji _cdl A \ \ ls^x II ^jlsJI C^Arv dsj . ^j_^.^l CjllUlJL 


Does Optogenetics Challenge Ethics? (*) 
REVERSE-ENGINEERING THE MIND (**) 


(J-odl jGLj ^iJI 4_ lsuulLJI ijfi _cujj^fl CjI j (j-° J ^ 11 o' 

1 ^ 

CjLLujjj Jj5vj <jujjjj^JI CjLoj\ \1 l^_al au1*sI ^jlc. LlIL^. 

<dJl ^_aj . 1 Jjc^. 6jj ts~i\ 1 ^ 3> n \ CjLuJjLII Lj^LL ^.. 1 W 1 _cul V 

Lyj jjjIslL [ _Icja^. a ^>- 0 ] <jjljjjl,V> Cj _al_i J_La 

6CA (JLc*2ljI (Jjia L/ t. 1 "S.11 ^.LslII ^■Icirvl cuVI CjIjl^cjjI jl cul 

j_A dll _ jj \ \3tlll tflljda 1/_ cul^Jij cjIjul^JI 

jjajJI <Jjjuu Tjj^j lljJI dj-^.1 A \ \ \ a .nj^fl Cjllucdl 
JIaI J jc_jl^j-oJI d^-l'l cj-lf CjLIjl^JI J[^_c^j L) a ju^j 5u^-»jdl 

lo^ LlLJsJ <Jl-SLa CjIIaJJjJ I 1 A jl jScJ CjLljJjJI L^ld. 
J a J — (jJJL^UI jcjlcoI dLa <dJl ilLc^l .^JLJUlJ 

^j-aLc ^_a l_Alljjla ^jlJI <->j is\ \ 11 cJl_J^fl L>° <4jHI CjIjJ^I 

l5 1icJI f^cclU ^d^LJI ^^ddl Jl—^j) tjt-Jc. - 2007 J 2006 

a a \a* llj <jl-vU _cdl j^LajJI jIsIIa l>g ^lsIslIa <j| ^lj a.aII 

I jL 111 ^jlcuII ^ji Jed l>^j • 5-jj-^-j dj-2cll ^dl cjLjjdl ^d 

^iljjJI 2 JI 11 UjjGIcoj ^dl a, \\ \Aljjdl 4d Lj 11 cjIjLuuVI 

^JjlII 1 J-2cJJ jxiLlL CjIjJI jjjLlL 11a4 <<1a|jJlA I jL ^JJ_c<dl 

Leal I j 4->j is\ \ 11 cdldVI L>° J-aI^Ia iad^. ^_lc ^jl_2cJ <jl1Lj 
.( optrodes <Lj^a-dl ^j_ul L^dc LiLlUlj) iuj^JI 

^JJ i A II 4_uudl J \ A^. jjl_1 J_A dJj (J - ^ (3^/^ S I_ 0 

C.UL/VJ LaAjI J£.| a s 1/jljVI Ijial ^jLj^JI J-it^ _ cudlj 

<^Ha <^jdl LuldaL ^wa| jLj .j-2cVI Lo_ACacl J_kl Jil j V 

Cj I j I dJ ^-J Lj^l I Ja I cud I I jlscj ^jJ I Cj*2 J \111 . jlS I jl I 
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^jJI 4 \ in 11 £jl oj a_SjJLJ j_o d \S <4 Sj^JI 6 j^ jlj Is 

dl 1A aJ 6 LS Hi L jJAj-oJ I 6 j Li I jC 4Jjjim.i jJ-V j I a <: d \ 
Al<Ldj\ ^_S I_£jlSj ^La..o ^L-OlS J a A S~i d aL. I ^lll dLl Ji-N.ll 
dlL cj —lmj ^Ajil 4,j/nil dlL I—$-J-S di-aGjjG —ill 

jLi LolIc <4j1j-oL>j jJl 1 ill JJ.< /sf- ^_S Ll (Jolll j-O djL-VljJI 

^Jl ^AjJ diLsl^-o J I CjI _-N. i a l~i Li I (J-Ll* ^aJ diLI J i-N. 11 6 j_A 

<La^. AjIjA dil_a jJjlII 6 A$J jj . l^_ijJ SLsl^-lL jxil_coVVI 

Jjj (^jiAJl LLtnll j-^VLJu-ul ^_lc LacI_(_uj ^_^_S 

^jV 4_^w (j-a Jjjcailj <4-^. j. 4 i« i iLll iLsliil 4 jlLoC 

Jj-i L-O 4jLjil 4-0jLlc I 4 J j-ljJLJJ ^lll L^jil diVVlWI 

. jLaVI JIj v Lj£VI Jl 

<di-a^_cu| 4 jlj>j a A11 diLjljjJI 4 nVi jl Jl SjLaVI j- iVi j 

jj_(.nVSjL *1 aJ Lo^ S ^jjloa! ^_S < LL!_<_u j!$ j Lo cjuLj. JJ 

(J djLojL-L 1 4^Jla_o ( J >_iljL a^I < 1 —j-a^jl Jc ^jAi ^aJI 

di Lul* _cals . 4 j^jj 2 lJI 4AjL jll 6 jJ_call j^LojJI diljl J jj^ x } 

IjAS - coj^jL jl 1 ^_*_o dnljw allil —sJI 

^UlCJ 4,-injLU f l^_o_cal 6 AjA^- 4jl^.^Lc 4AjjLj J_Jloj Jj-S-ll 

jl^w l$js ^jL LLjL ^j <(deep-brain stimulation ^laAJl 
4-uLiC aL^aaIa dxu pacemaker LaIoIaJLj 4aajx» ^jjl_o 

LaJL Lsaj Ll oj Ijd^o oscillating electric stimuli 4_u jj jl 

S\ ^111^ ^LJI ^J-ClC ^_S ^-Sj ^jLLlo l^JI_ ‘-‘Jj! 

. JLil Jjwii subthalamic nucleus jl^il 
juL^Noll Jj_Cj is_ijUI 6J_A 41 a1UI I_ a ^j| jJLC 


j-ilj ^S <4iI diVI_cJI ,j-o 4x.jlo <1_<jj_ juju^jL 

^jLail ^1 ^Jl 1 ^ io ^-S dj*-> i—iLu-u^f 6jj di-iAi (>oVI 

jJlC 4^ \j.L \ 6jjl 2»-il 4 jl£.LjJI 1 i^UJl 4 iilli _SJ 4 Uj^JI 

dil^ null 4 * \ ih> i 4 iLilil LsjLs_o ^jl ^ llj ^j-o 4 uIauI 

4.^. 4_si-ujJI jaIj 4_^.jJ 4 x^>sL ^jVI ^1^- O-lIj L 4-oj^UI 
j-Jj-aill 4 _ujIjJ I j^.j_o L~n^j JLS-S <j-ol ^j-o L^J .4_uL 

1 \ \ n"s d-iJL-N. <4 ajjj-AJI diLuljjll 4jlljLi ^jJ_tnVsjL A jJ ^lljJL^JI 


-Lull j L^n 


^1 




4 i i ts~\X 11 diljl jJI 4c.J AN Ai ( 

. 4 ± 11 dJ^Lkl jll jjIG diULj <4i a.Aj-11 1 Q~\x \ aLj 4 \1 ,^ 11 


ij i ^J\ o s ^I_ojJl jjLaCl 4 i iYi ^j| ^1_la Ld^j J_sJ 

(Jj <L^llj LiUJl t Sd^l_UJJ ^sJ lj| (^J a^nsII 4 juJIjlS 

^w^llLUlll ^Lj^. ^_s j4jl ^lll LjliJI L di^L-£2jJI 
,>] <JjJUj!^ .A> LLlOj ^-O LxlS Lo^ 4-SJHJs 1 ^LJl (jLljLO (J-U 
-LjIj^. ^-i-GiJJ [(UCSF) J\ /ij-S (jL-u — LjjjAjJI^ 4ji_oLn. 

^_S 4j^jjiJl 4 -SjlUjJ 1 diljl J 4 Cjo^n.o Jju-u uLaj _col 4 jlSjlLj 

(Jjj-«-<jlo j^.VIj dil^j^JI ^LLjI (j*- Jjj _L_Ad^.i :^LjJI 


functional magnetic resonance imaging 


^jJj x^ill _call JL^o ^_S 4_a^_o diljUGl 4^UI 4_ LlLsJI 

** 9- 

^jGjJL jJl j_ i ^utCJI ^ jl £LjL ^1 „GGi_<_uL ^Ljil 

_ 1 -ail ^ya 4ijjkJI 6J-A ^ JUJ . (V) (fMRI) ^ H U\^ t I 

^j£- 4 il w^Vi -Ull j-n-j Ljjjl 4_L_ (ojj 1 ^"iS ts\ \ Ijlc ^jjj as\*\ 11 

4ll *-o Ijjxlo dil i ii LLnJlxjjI j^ki ^JlooJlII LI_Loll) 

^ ' ' ' " " " 

^_lc VI 1 \» IL i V fMRI _ SjLjJI Jjj-aalll ^jl_S jjjl jJUlSiIj 

^_Aj <4 sfck.ll J^LjJI 1 jHjlo ^_S *n*s 1 (£ J*i A a o diLlsl 

.VI (jxuJ <^_LjlsJI \ is^x 11 LLujljJI £j£. 4-iLllL j ^ Jal diLisj 

6J-A ^jV-LI 4 GKoL jLlil (Jlj_(-all ^jLs _caJI Id^J 

( Li-i-auVl ^ i is~iX 11 Ll ill ill IjLj (JVLi ^j-O 4-i^j-il di IjLlVI 
^j^. 1 JAS j—2*J l-uL cJ-^J nAll dl- cIlU llcj-o Jljl-a 

9 

4-LJ jj 4_ls (di-oj^l _ ojI IjLl^l 2010/5 _ loJI ^_s Ijjun^ 

^j-o J^Gil fMRI ^-SjLjJI j-iJ-aolJI J 4 _AJj 11 djl uljjJI ^yA 

jVLV LLol l_s!L ^JLail ^jlllcaVI diLjJu-OJLlI ^jl 

4_aLal| .^.sjLjJI ^Ljll 1 ^ sxvriCi ^^iJI 4 j^jJJ diljLaVI 

o44'j j-oJI dil_illjjJI 4^jlj-o ^j| LJ (j\ _JLi JAS <dllj 


4S Ja 4 iS iLjJ 1 4 i i ±s*iX 11 diljl dll jjui <—(jjl ^_lc Sjjli ^AjLjJI 

^jL-ail j_ijL V < 1-AiL-a Lo-AjJl-^G jiJ 4iol^ IjJ-oOlJJ 4jJLc 
jLs <dilj e Ljj .4jljIjjJI di VL.j 1JI (JVL. j-o Vj <4jLij^JI 
4, io L11 diLujVI Aj^jl^ jJLiJJ ^ L- jcL-aJ Llj j_aoJI diLjljjJI 
. ^-i-oAllI a-LJI J 4 i i is~iX 11 ^ J-L-ll ^JLn-o ^A l \ i i a ^.~ij 
dilLIjjJI 4 j^j 1 (j£ jJI j-auLil jlVI JjlaIL jxlaIj LaLi aa! 
JIjlo jjJ I j <Lij *a ill jAl J-O VL 4 aLl 11I JjL-ail ^_S 4 jljj aAII 
jULa L5^ W ^ jl ^Lj jJC Ij_^.j-o 4jJ| LL-ojj L jj& dll J 
4AjloC 4aLjlo ^_S 4jlsI jJI (j\lj ^jj i^ 11 L VL. ) diL jju-olsJI j- 0 

Jwil J-O I ^yd ^lj-OJ L^jLsV-*-J J iS ^yd 4_SjjJLilJ ^LjJl _C 

jl 1 iAf\ La^.j L£ .narcolepsy ^ < ti i \ 1 ^ jIa ^Aj ^jjJI 

^Lj^JI Ll (Llll ^yd a\ i« o ^aLoj aJjj diLj j 11 6A ^ 

jl ^ia i j-oVI (A LaJI LILn. dil A-^.| 4Jj j <-^11 

LLLlJI (TaIgJI diL dlA-2^.1 SjaIa 4_L_(_uj cLl auTnI 

AwUwtN 4 jl^.V-C 4AijLj L 1_OJJ LaJjJ j I i _ ^Lj^H 

•* ^ 

jLj ^-oLlII jL^juu-uVI J-A dll A j-^ 4 i o ^ I J^VI j-oVI jl VI 

jl i LVLJI j- 0 4juJLa ^1 Jj| ^-sLLalll 41 jl*_o Lcl Jj| 

.^jil dljicJI j-oLLul AjAi 

jiAn L ^ 1c. L^jLILc ^_s 4jljjo-oJI dLiljjJI j_i-ojLsj Vj 

^Ajj jl ^ i Ll\ AwlG (^ 5 -L L-oljI LacL-oj Jj < 6 j^A 

** ****** **£>!-* 

4aLlj 11 jcl_coil JVLjI ^J1 j^oLjdU 4 jlju-Ol 11 diLj i (/-!» 11 

dLiljjJl 4 jjAj La A Vi A no — ^AijA ^.L ASj .4jtlil j 6l_slLiL 

4 0 h k a 4, i\ Qj AAI Ll_dill ^yd di L-1 jJJ dil A^L — 4_iJJ Vll 

^aJ 4 i\ ioLjA-ll dil Jj i (/-i» 11 j-° LsAj 6A.Ka 4cjaj o ^ S 
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tfjll ^UsoJI L-Ol^ Jloj l^\ (C-ULT^ ^J“° (^JLO JtlUJI 

Cjljl J-ll J LiLkll <JLJ 1 \ A K 11 iJL^KJI LKjUilljjJI £jC. jlll 1 


6jj) A*^n llljlH jJLS_s (jl 4ll_UJ ^j_o U I j_AJ . j^Ujll <1 JjKil 

Ijlll_cu^U <_LLsJI <L^_ culWI l^_i ^J-oaI ^iJI 4 jl.3jKJ 1 ^Jl 4 jlK 

— <LjJa 4_U.jJ tjrv l^_j| .^jkjJJ j ^-iJL^ ^_s LlL^K 

L^jlS ^ ^J_> 4JL>^U_> ^IjI_& JjVI (jh° — 4 ^Jpn 11 _ Kaj V 

— (jA_— ^-UjJlII ^-Ojlj^JI 1 J_A 

. frj) A.A 1 1 ^Uju-AjVU 


<3-*$ ( SN ) 4- 


\ \ iS*iX Jl fjlx\\ <_p^. 


jUjjJ-O 


LS ^ 


juu I j^.VI j l)\jdl {jfr-i CllK A^^ykVI <Lc\\. aA 11 Cjlj-oljJJ 
Lj ^j)lVi \ oi-^^ylU ^j_o 4_1 jUl_» U ^1 £_a 


. jKjj (jl (j-o ^jjKj JJ 411 UjLU IjKj (^lc 

J-^.1 j ^jj-tlui ^ 1c 4ui^ CJJjJI ^_3 l/ll^UII ^j-° dWI 

<V»U j-OjUjJI f-\ jK j\ \loC- <jl Ju ^j 

UK <jKJJ .<Ujllll j^fllUl J.^'k"\ <_ul J-jj-ll 4jutjU> VJj 

CjlUUl <<ll jU<jlo CiJl^uj ^ a la 11 Jl dl J-Al 6jll J CJjUk 

£C_JU-<^ 1 UKj <^c^j^fl ^lc ^1—-Wl (^-1| 4-J1 r>-% . V1 <Kj^. 
A JJLJ Ujl^i- I J-S_<_ul jj ^iJI <JLillJ| <L3 UUlLJI jaJI^£- ^j| wKj-U 

. ULsJI <JLa1*J1 UuijJU_<jLC %>ui 

<-UJ i A11 CjLuI jjJI ^yC <J-^iLkjU_ul 1 \ \\ A S (^ill ^jXljjJI ^1 

^llLc. ^j-o 6jj _ ^dl &jjllllj <\ _ ujL^Jlj <a 0^11 LiUJI ^ji j _ a 

iaUJI <UoJJsl A _ijl j_^_t-oJl oIjJl^jJI ^j-o j I CjUaaj_ujlLI 

sLjlLI I_llLsJj LuljjJ I_Kljjl ^_a U_cuU. Ijjj cs^j _^ 


< n u 11 ^J^UVI ^ 5 -U iaU^Jl 5 jlo_A I 111 

<_»_<_uUu^l ^.^LlII ^l£.J <JloA|j <6jJlKJI L^JlojlSj 6jjllll 

j\lal V LjII I JjI LjlUjI (jC. i_m3m V| . I—cojI 

U vUjJil V UIljI Uilj iiLjUll |\ 1 a 11 6 jju-u-o ll,.\AGu_u ^1 ^Jl 

■ .dlllA ULijla <^U^ju_u (^jJI 

BOUNTY OF THE UNEXPECTED (*) 


- sji^yitxiMJ £_^.i - 

Millisecond-Timescale, Genetically Targeted Optical Control of Neural Activity. Edward S. 
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Structures. Feng Zhang et al. in Nature Protocols, Vol. 5, No. 3, pages 439-456; February 18,2010. 


Scientific American, November 2010 


. 4_u j_j_oK J LjJ I <JUJ1 1-s. ^lc jjllj l^_SJij-<_uJ 

l \ _K Uijjil ll^ju-^l <dilj _II iaUslI 

3 -i^JlI 3j t <Y4I1 ulj ^ (L^UJI {j* 

<neocortical parvalbumin neurons & _0 v,Vu^> qa 

40 Jl j\lVi \ (Ulji^xil ^cUjJI Jal_ ujuJI Cjlj(jJ JjJxj 

Jloj . gamma oscillations L-aU oUojj jl UsUJI ^ <_ jJjj 

^U^aII ^jl J-d_til jxlxJlj J \ Ci-2j 

^lLs_i UK — <(J^^jJUjU 1I U^lK. 

<lnw nil il^fjJI (jl jJLC . UIK CiUjjJ ^LU. — 1 a A 4 J-^^lJl 


cJlj u 


6 culK ^jl - correlations CjLbLu j$\ 6 J 4 J 

4jl11jJ UloI _<_ul Jilk £jA I_Ll» JaI .^jVI 


j£.Uaj (ij\^^ddjUJI U^lk 4.^ 11 oUiljij-ll 
oU^LlII ^jUj_<_u clj 1^.^-L 1 <scj& oU ^ UIK ci) 

.4jlKJs) 6j_JlaJI CjIjU 

^_S_)l_Cj_s jl I _s jJI ^.UolsJI J_ic cJkr^V jk! 

<CjUjJjlII 4 ^JLs-c 5K cjju> J) a Aj Jin ^j) ^ 1 I o 

olj^l J^jlk —Ulk j-=k» ur U ^-^jll —a o 

^-ju-klj-o <4 aj_i-oJI ^aj 4 ijlc 

ZjJJ-2^ ^-uksl JJ <JLiUjl»_c <K Jjlc^ £ cujl ^jUu jl 

^1 .(delusions ^ JIK_Ul jl ^U^KJI ^UkJI 

<-Jl jJLi—«-ul ^Uk^fl (jAa t Ukj| ^j-t-kj-LI —A 

^Juud ^j-o jlK_3^1 djKl 111 in ^_ill ^U.1 jJI £_ lLlaJI 

^jl ^jJI ^jl_cu^fl (jjKl JJ 4 j1U SK .v.a ) LJjj 

LI .(« C Jj) < ^*^1 £^U_cu)) j\ uiU 4_3 j^jl 1I 4x.^^Jsl 6 ^-AUiJI 4jlU 
cJk-v^f JJJ J-^.^lll ^jJs^yG tUULal J^.I l)-ijJI ^Ulj^) 

(4_»UlU 4_3jLA-k JJJ-2^ ^j-3 VI jxll V CjU jixll 4 ^JLs_o ^j| 

^jJI jUV-ll J^c CjUjixll KjI^j -Uj-3 4 JU. a .Kc tj_llj 

^^JKJI j^ a vdl <jjj Ij jjJI (jj jIjj ^l|. Jdj Jjlj 41 jKj 

^U^WIJ ^U-(Ju^fl CjUi^^. -U^yjJsl ^Jfc^yK^yJ uJJi- cajl) 

CjUUkVI 6jJfe Tj^Kl JJj .^-JLi-kljll J Cjl_JjUdlj 

<jjjjl 1I cjUUkVI ^_II j^j-i U cjUjJjlLI <^JL*_c ^ _ 3 

1)1-3 <4jdc ^Lkj .^Ul^VI djicJI 4 \Uc ^_3 

V_JljJUuLj llJjj-) (jl 4lL<Jj £y& J-A-ksI U^_3 UIK CjUjjjJ Uol^_3 

. 1 JJJlII ^jklj-o^fl 6J-A ^^J J Ua^lJlLUVI kh° ^-^11 

CJ^jJI ^^lll ll-A ^j a —1 ^ JniK Ulftl j ) U jKl ^jl 

dll ^-3 Jjiail 4 _juK <lljl j 4ji_cajJjlA ^jLlc l. jJb ^-d*JI 

(1 -\5dJ .4 \A^>C-j 4 aA^Lc. jJa! ^iJI Ij-ojll 4ju-aJlll ^jklj-c^fl 

(_Jdl J-a^. ^_3 UJ Jjl_<-u Ulj) a A11 CjUlljjJI ^Ls 

c-uJUajIj CjIKjlajjJI Ajuj JjlA JU-G (Jjl^jJI ^_cajlll 

dljJ-call6 J3»U ^UjJI L-Jjlilj jJi _caJjLi \ (^JJI 4 3 
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jUlajaUat 10/9 27 jiaJti 

UllCHoom 2011 /^uiiui 




■oaUJI ^ILn-a JAh 

// >xi/ , ^ Sjjljyill jJLxJ! £±Cj <Ll±Ij e LaJxJ! ^j-4 <£c js\y a 


• Jh^V crl? ^ SjLsJ! Jj-uj .(jJsj S7 ^J*y/ J> aJ J 


<CjjJjjjL .J> 


<<l)dj| 1)15 .W> d)_Ij ^jA ^ \ '\'\ _<_U_> Vj .‘1 )\Jla-OlXJlA 


6J-A Ci Afl.lli <j ukll _9 1 aAc £CJi_col £ja <JlLl 3 ^Lolj 1 )-o 5_cuLcx. <LLU1 c (J^a^ 11,1 l)jk-> 1)1 u-UjJlII ^ja (JXljJ 

^.LjlLJI jx.^J *Llj 5 llk-oj j^^' 1 <irLd i)Ub> ^ 

5jllk-oJ (J-lAlj . Lg_2xJjj CjI_J) 11 5a_>^) 1 5_^L-Jl (Jjj 

l)jJj <<jl£.Ij,jJI Jjlc^LxJJ jell! Lok I^j^jJL ^lc pIJC £“LilJ 
CjLllk JjLs jl (A\\ \llj ^'llll c_9j^in jlGiJI 


1)1 ^-o*_ll ^ja (jr\ _jLolJIj ' 


£-L ^jl uiAJ < V\ A J -11 


C5^ 


JJC 


& 


j_a_s 


£ .^jjJI 5jlo_aI 6^iaJI _A j_ulj 


Jk_ Jjj jJj 1940 jxlc. <-0 _col ^jjjlL ^_1c ^Ll9 -Uj-i j_ lLjJI 

. JL ol j 5Jk_<-Lo dJIiM global warming ^bdi 

£jA JdxJI I J_A cdlx-clll A _jM 5 Lukjk ^^-lc jm \X \9 jXJjJI 1_°l 

^jJI FAO (r) 3xl jjJIJ pIjjlII <LUri.ia jj^jal j .j .dnll 

1^ live-stock <LuijlXLj 511*111 JLocVI l)L <2006 ^lc j__aI1 

J-acxa ^J-O 5111 ^ 18 ^ uu^Tt 

c-u_ lujqj greenhouse ^jlj^JI j^Lti^VI jlL cj11L*j1I 


.Jill) uu< n s Lo-o ^LojftL-oLA <1)1_<-^^l 1-^ 

5^-l^Ju_ail j^ 111 4jla^ ^ n 1)| <_olklil 6 j-A jdjljj 

.2050 2002 (j\a Lo S^HJI 

<bioreactors 3—>^.i^Jl oM-clUl ^ gllll ^_=xd 1 >^^j 

INSIDE THE MEAT LAB (*) 

O IjdLxa ^9 (J^sjLL-uJ 34 s 4^ LT^" XL L>° 4 ^ *9 (34 s (0 

«ll^JI okj^JI *LajL» <191*111 ujLdiJI ^JL»JI 

Lepers (Y) 

Food and Agriculture Organization (r) 


Jjia . 5_i jlc jJl£. dul^ ^jJl <jLl^. I^SdLo ^ xAlll ^i\ J Lklj 

<^dll^Jl ds — Cul^ 1 o\ jL L^LIJJ jlj jJj 

<jLu-L ij_OJLJl_X-U-O jl Jl (_1 \ vln 1 1^1 3 -Aj 

jo.l^£.l iJ.C ^ xAqj 5 j11jJ1 <jl11jlJI ujjj^Jl ^.9 iajILLJI ujjL^. 

^jjj 1 11 4 <11 **' ^^ (i, 11 I JJ& ^j_<_u I Cjl_ luJLq ^-9 

. LcLt^. < j wx 11^ (J-ojlJJ i)j_uljLJI 

^LlsJI ^J_» I j|» ^ _<-^111 cj! J^.1 <l)dj| 1)L^> j_ 

^ a —Jill ^Jl J\ ^JUJI V ^JI J— 

^)A \ Lo l)Lcj A <1 9 _C<jJl 1 L> In ^jJl dJil_ AU % 1 I l)jU^ 

^J)) *i 0 4 * A 'j) < Ljulj A _Ljl <jjj3Ij_o-*j g-lla. • '<11 A \ 1c 

^ Jj_aC L^JM_k l)-o d-uljj dJl 111 ^ J-X-O ^J1 d^j—In 

4 a< tVt ^_9 dijjLii dLlj ((.(JjlaIL Lllo cIlC ja! 

6jJlV91 ^_1c dL) <—<jI ^iLJI jxlcj 5 _j jJllJlj ^LxJaJlj ^ 1*^ 

.<iLl^. JI^Lj 

1)1 JJtAl .J- nl (JXL^-La - II 6J - lc - ^l^JI 1)1^ 

<*-oLx ^_9 c-ilsJI <l)\Jj| l)l^> Li _caJLJjjl| ^IaLJI jtj^- 

1)^-OJ C n.*\ <JUl 1LJ 1 jlL-U^l J_^.| J_du 1)1 6l^.J . ^.1 J^)l_COLA | 


jLaL\L 


LavLii pLu| 6J_cljJI djLcxJLil^J_cuVI 1)_tullj 

oLoIIcolo 5j _ujlil 1 )-o embryonic stem cells a.LLLl^. 4.LC 

.5 OaAc L^Lk. (Jj.m 11 L^-jcx jl i)_oj <<u£Lk^| 

J^Lcon u ^jlA\ i)L <(JL^-111 ^_9 o^ \ 11 ^nxj 

^^>.111 j\xln Lo Lojj ^-JlxalLcolj l_9j _cu j^_ojxJI 1)1^ 13| LoC 

■ ^) n All ^_9 <ju_uJjlA ^ jJI 


^Jc J[j) <^n^.lljjl <^nojJL9 jj j nk 11 ^9 ^^.11 1 >^-aj 

5^^l j < 6 nil Q 14 k a Till ^_9 ^jljJI l)jJ <(j>GJ^^L j^LxL 

. J_culj jlLl ^2c <Jluj11I 5jl> jl CjLlLoC 6jlc ^iJI 

<_JJ|_coU W \ln s jl a aAII I j_A ^_9 ^ jVOl Jll)-i Lo dlJj ^-Oj 

^1)MJI ^111 jxCjJI lA^ll 9 >_) 1X A^n l)-o g-1 a lx 11 < ^ "\.l Lo 
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Jeffrey Bartholet 


dbjjjJU 4.1 ^-a (_il*C/ ^JmGl/ 


{ * ] ^X\ jUiJI 


^_a cd. \V\auI ^j| ja3a t <J_ uujjuulI ,W> ^IL^. 

^ t\Jjh) 4_jIjS ^_S 1932 ^.1_C Laju clxi^. <6 Jjl-s. Sjia j_ jlL^JsI 

JjLu ^j_o ^J\jcT\s cJjj-cu LL ^jA tn^>% JJLJ)) : *}LL ((yjLyj 


j I UjJ A^> J^G ^)l (J_cG ^j-o <loL 4c^.L.J Lc^j 4_sL_ou 

cd_^yL Sjj-Lo Jj)_6J-A 4 jlojlLj _cuj < 1 ^.L^. 

_ljuiJlI I _cu p.L« a Q a A a ^j._ LJj ((.4u _ cuLa 

_cu J-zJI JlALq 6^)Ldl 6J-A J^.1 J-~vb I J L2coA-Gl^ 


JAj A ^yc^l d^G jxis <gaJ_jI ^jL> Li .!j\ \\a 11 ^j-o JaL 

JaJjlJI ^_a J-aaJL 4_aLa oj_jL. ^JLa .^L_colli oju&IH ^_a 

Lu_u) LU LjLuj < <a^.A^>ll LalL» J-o£. HjILjJI y* 

6j^l_ool 4 ia ^yj_cul jG ^_o J-ll CjjjulI LjLoj (S^y^.^1 

„ ^ $ s f _ 

Ha <^_aLLoj 4_ila ^yljLa_o biLuj ijt _o jjlII Jl_LLs^fl 

an vitro ^L^jJI ^111 £“LjI ol_culjJI LLL 

ebl jLc , ^ JL ^j-o 4 uu^ L *wLa a (HlLil 4_»L^3 ^_a J-Glj 
^_o dl jlj^L i J_2o_cu daj .^IjIgJ oU^ Jj^-cujJ ^Hdl 
J ^k a u L <1999 ^lc L JjJyifc ^ I JL^kl Sd^yJ <4J (jA^J^ycu 

^ (_r^L* ‘(5-A bdiJj'* 

£_o JjLcu 2005 jSklc . 4j^uj_a^fl 6I CjLVjJI 

\is~x\ LdJ^Jl 4_>jLHLa^fl djj _ LJI 6 j)Jj ^ Lai 

jV ^k 111 ^Lj) ^1 4_a jl^JI ol_I ^_La 

6JJ& Jil jx£.J kUL4 (^Lllj < Ibd^-^ £“ L.j-11 ^ 


THE ONLY CHOICE LEFT (*) 


. LjHjS 61_jL_o ^y < ^1 J^jlj_U 4^LI y>, _» 

4juL ^1 Jj J oJlL _cuJLOjJLi .H> djl cu wLj 

jojGJI Jj_ 2 ^. ^_o2sLII ^LsJI cuj^. 1 4_culjj ^_s ( Jj(jl _cu^i 

isHj .cultured meat L^LHs Cim < <it,l jx^JJ jLliil ^.Ldl 

^ LlLJI 6lj_ ^.1 I j| ^llj^fl IH J_ JLO ^jl Cv^k a.Aj| 4 _culjjJI 

L j-uHJI y> Q in_Otoe ^_a 4jlLojl1I L^LJI <^l _ cul 4lojL» 

LjHL ^-Aj) ^cyanobacteria hydrolysate S\ ^Kt ( l pLJjJJI 
4_ia^ diL^-Jccul ( j2LL dJj jJu Hj-cui <(d^dl 
cjUjuuI 4lil ^2 60 35 j 1 Hcu LjHLcoil 411L1I 

<4lil 90 ^\\ 80 (JAU ^“jl^JU qH<i\> ^£jlj22k_ll yu 1 U ^k VI jL 
^_a 98 jlHcu LjHLcoil L ylj , ^l oLLw JjlLj 42La| 
. Ljj(ji ^_a LkUlidl JjLJL ^v^klll ^IjuL LjLo 4lil 

4 \ aAj^I 6j!^JI 4_^.Lu_a ^ya 4lll 30 jxi2U_ cuj LJLj 

<^ul j\^W JjjlII ^LjIj ^ cul^11 L° ^ JLdl 

JjljlLiII iLL Lc.1 \a £j jlu _cull jjkHJI ^LjI £c_jlo<sI L I jL 

42^.Lu-a Jyo 1^^ dp (SS* in ^ L5^" d^L^u-cuVIj 

dJj Lu ^ylll^-al Jl^G _cul 6J-& 

dx>L^-ll (j-saLdLal ^_a _L2I l ^ \*S a \ 6 Ju-L^k CjLL icljd 

y£. j)^k 111 Jlu l a A d ^L-G ^ \ $ 1 \ ->kj .^j2^JI <^I^JI £y 

y> ej^yLlL J_2 ^.y ^j) jLau L^-^yLl jdl y <4 \ aAj^I 6jill 

CjIj a J 2 %. y GI yjj) s (jr\ a<ic\G1 1 jA>^ . J/Li^j_ccll 

^jJI Jj_cdl j2i.L I^jLIIc £UL_U 6j \3t A^i 4>Ufl ^_ 2 d 

.locavores LlLHI Cj^^SHI SI^Lldl ^Hj 
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. I S^JlA^J ^-OjJI 

e-Loj) ^_9 Idj_i^. <^xdikll ^jkxa_A ^LlsJI 3_Jkx d 9 j 

3^J . ^JUukil ^_9 ^ I isAc. ^C-A-I-<jLA 3”° ^JLJLSjJ &J \X is~> £C_j|j_d 

LgJ scallop 3^jJI 111 jjJj 3-0 LLi <juiu 3 Lilli I dA 

^.ajj 3U J . (Y) calamari 3jLaMSJI <j _du chewy jjJ g-xu-oj 

.^jUjJI —i-c 

IxcJjLJJ <4_9 jJl1I 


•u 


il ^LuVI (Jjj Jj-^-a (j^l^aJI JJ£. 

I; ; ,„< Jil» :<CaI^J _djjk .P> J^jLa llAj 

^^ ^j-k- iSjEt L>° 2)^ LT^ 1 J jd Ljla^J <jJLA^JI 

Lk. ((. ( r) T-bone steak 3-0 «_^_Aj_d <iaxL <xdo 

^_9 Ldu_A_t_u ^ * < i(\ a dl a o o <dAl^_i djJL9> ^jLa 

JJJ-° £-* d^-b • L>' — d i L . u . o UU. Joauj ^lil 

. ( j^^JlII I d$J <Jlj-o^fl CaJAa 

^_9 (J T\x \ 3 d!! <-j_ <-ojlJI 3 ^ < 3 dd 3 ^> I_x!L.j 


gyjjkal I ^-9 l^^jl_d 2>-*dll ^LLlII d^.1 Lddo 6^)J-ua 


culj 


<J^LsUl_ 


j k ILi jas LII Li«i _ aac.»^ 


L 


JMi 

V» ^\aAaj < j j _kill ^_k. 

3J-<-<-< djl^i—<-u £_aj| JMix Ijjj^jI LL jxkd 


. 11 <(_A A »I J* fi 11 <1 a11 


f MUIj f MUI 


C^h°J (( .Jlil £jA L--Aj-O J^J-SjJLA-(_OLA jxL <^.M^JI jXU 

-Li cJjdA <^/-kl L^ > U u ^ _akJI ^-C-^i-A <—uL^. 

j] <Ca)jj -B> (Jt_^-il I (_5-Sj . CaLauI^JlII A _a^L 

^Lst-oL^. ^_a ^JjLxlI ^_a (J-a£. <1 ilk II Ll^jJ^JlA JL-c jjJLc. 
La I LLj^a j La 6j.^ ^LjkjJ CluL ^I)) ‘ ^‘ *** • Il J a^ I 

I jl dklj <J)X\\1 La ^X^JlI jLaJl^.1 ^ a 1A Ac. l_A^Lk ^ x 

L_ij _ i_ai <£\$J _ <-LlLI I ^-9 VL Cxikjl 

((.^y^L J^Lk 

.6j(jl a Ojwl^. (Jyk^A jJI J-x^-jJI <CA^fj. c jL > ^—I 

" ** ^ 

(J^Lk c jUsl ^aLa JyuLj dJjjjj-L) ^_9 5JLL Caj_uula 2005 jxLc 

— J Al kJs I <kjOJU_ail — Ill j^l^JLA I A 1 A k Cjl^i t-O 

6-° 6d>^ J^J jl Li J£—L jlj—cuVI 

53 ^ ' 

3 LI J3^. ^aJkLc CA-2X-A (Jjl ( j>k^.LJI J—tlu <La-OlsJI 6 J-A J(>^-L 

4 <lL-c dAJLJLA_call jX^JJ ^^Llx-oJI ^1_1221 

‘ ** * ^ 4 11 ^gkJ j. . Tissue Engineering 4^m )y/ 

jX^JJI £jC. ^lijJI <£.J^^s.1 dljl_coil (JXI_<<^kiL .G J> 

^uLJI jji^l ^ <jLa I_aic .New Harvest jGkll ^_i jkiil 

<LcuJjlA ^1)) - J^kj jJ < JLJsl Ij-A Lf^ ^wlj-A ^kll CIaLa J_2xlll L^_9 

^j-^J)) a 9 \aAaj ((iLJL. A 9 K"a 11 <JlILaj I ,_V.-x A a» is** Aj^ caj^fl 

^jxiLul JkduLA l \ AIc <J>C^I Id^J 33-*-^^ i^\ (J-^^ 31 


VI caU^VI 

1 .M> jsJL S^kJI ^J-L J^Lkj 

L,k1 ui^ a*a k 11 ^_9 dLo_call 3° _ t -* J ^LjI ^_9 

dJIdAl a sCXq a 3^1 <NASA I_i_uLa 3° *j )'* 1 ^ a _^Jlo 

6J AJt a ^Lkdll Cj^Lxj ^LlaI L^ldkju_uV ,lj£ jjL-ao j_ajL*a a 

skeletal 3— iKuft a L Ac illjk ^JLsJI I j_ a ^La jli .^j_II 

uxau _aj <5 jjL goldfish Ln^j 45L4 l-cu 30 muscle 

£-Aa_a <_Adcl_LJJLO J^xl ^.Ik L JJLjj .A^a _call ^_ <_<jlcx L a« a 

ui—^ej ^ explants C ^Vi -uJll f>-^ill 
dA-A^) ^-9 L^Ls^ II d)Lli ^_9 1^_cnr>C JkikJlj 39 -oaUIj 

dclkjUA jLLlxi I LJLx <2x3_ 1 kxoLlu> (J^S-Aj 'CJ^^_xxi 

<1aJ-o ^_ 9 Touro LKII ^ _9 

\ / i i'\ .j-j4 __aVjj Bay Shore 

^y& A dA-^lk d_Ij d*_A)) 

L^)L \ ^ ^ I_lLxL dA^I_^2)^^ 

6^ As I—^-dljj 

L5^[ Jj 1 ^ K x V, 

d-o-call 3° £3* d^ 

2)1 jdLA 2>^J .((Supermarket 
dj_L-^^3_s 3 Q d | a \ \ 1 < u k 

Ik^ 3 dl_ JlA 2)^ A _cLl9 

^ 1 aA 9II Jl^j Jjj2)kl 3^-^ 1 

^k^Lxj —k 3 —jj^jJLa 

/ **« * \ \ a |_9 < «d-LjkJ I <jla L^xd I 
S> dkx-A I ^xCdJ ^ I^)-QlA-CuV I 

^k jjJLc J-Aj] <2)1 a A n^L .P .H>j <^>J-aI 2)^> ^d~XJi_<-ul 

^L ^-A^kl -Ldd ^jd^JI JUI [Utrecht dj_Ljjjl <x^L- 

2)-o LL LaM k. kixl 2)1_d^j consortium 

< A I Af. LaML. A A^Il I l^-JU-X J L^jLulA_ LJJ I J £\jL>d djlkl J) A^>. 

j i Ml m jXJ)^w 111 <dj_id 3^ Mka 3j-dl 3^ A Aij .«l_ aK a ift 


m 1 3 At A Aplll 

^ ♦♦ ♦♦ * 

^udJ jjlSdA 
50 000 
jxaJJI 

idldJI lad 
jxlxbV LxilS I 
,«lUlSG jxlbdl 


d»-A 


Ljl 9 d 


J^jVI oL—culj <_dlU ^—II ^—d (jj—Lj (jj 


-^1 3^^J Meester Stegeman BV 3 LSik <n 
<kL^I < I—fjjji Ij Lu j ^-^ 2 a 3-01<3 —^ 

<jt-oL^. 3 ^j . 4 _Adil j-& djL_oLx djMk 3-0 32 )j u l ^1 ok 11 3 _° 

^-9 ^,^.,111 dA Lula _<_ul A aIoC. 3 A\ a> o c_j_a I A _ojI j J dd 3 

^_k. 2)^3^^ _«-u-^i d»_oL. ^k ^LLlII jxlk jl A^kll 

ic j-a^-a dA_olk 3 ^ ^k lilLxk caLaju-uI media -bleujl ^Lkl 
l ^ a 9 Jj < aC-J^w 11 LaMLJI J a ^>9 (^^j-k. di-di^j j I c Lx_okx 

<J»-oLx <-Cjo^w o I o| << aLAc La Mix ^1 L^_Lj-dj j—iLli! 

• T J< . V. ^Ir d .Ur ^lr d-^ tJ . 7 , (f) ^-k djM Aa II luM-k ^J-AjdA dj _ 1 J L- dd 9 <i l jt 11 3 _^J-Adkl 


Sara Lee Corporation (^) 
ulj-^ :<Sj\-^\ (T) 
.cephalopoda 


(2011) 10/9 f^\ 


52 




















































( **’pJJLi jIajj CiMSLuj 

La CjLlaS jl jj_a LaS ^ ^ HI Ja j yi< II ^ \% 1) ^JLxJI jaiL-ISI JjLJuj 
j|jx.1 jLljjl ^1 dJj ol \ I nl Ja.1 pkjU^ .4 _uLlII J^jJI 4 _lo «*1 \(j ml 

iLblS^al ^ \x \ Loua t Ju-iil 4 rw\ 4_Lu ji jai &— 0^1 LS- 1 ! C^j^l 

Sjbj <^c—iKt,l ^1 ^1 mt,l Ja 4 j1aj I jpa pJJI LS —l£.ioL-4^Jl 
4_i£.|jjJI iLLu-ujVI cah-ujj j .4 -lllJI i_jilj*J| dJj£ jljjj p 111 ^-L. o-UaJI 
CiLibuLI Jjuaj Ja (%17.8) 4*11 in'i La-i LlILa ((^pJI jjj -4 t1 <» 4 5I*'U,I 
.4-1jdiiJI 4jru-tLiV) jA 4 -Ol^LJI (_£jlj^aJI j>. 1 < WNfl jU. 



^jlpJI juLi^fl jli CiLalaujl Lr aJI jj^Aall idlaJI IaALuiXI 

u^j^J) 8.7% 

37.3% 

64.7% 
fj^tl 17 . 8 % 

0 10 20 30 40 

4_1jaU jldsYl Cr^^Lu djO&a 4uiLSJJ jjijSJI J uuS) ^Li 4_i^S 



ollll AlA^.1 ^ 1c (Lujdj) 6JjJ^-a jJl£. 6jdd dlL^Tt I_i^LkJI 

iijkill ip. Ill I ( j_a c j^-p» jjjjsjJI > q j iAjj < self-renewal 

((.j_ujuJI ^.LlLV ^-fl5u ^jl LViJI <SJ-A -LajUu-y kbaJjJ 
(jljlill ^_S VI < l_Ajj jLj jAoJ ^1 ^L-A L^LaJI -La jLl.-y ^ *n1j 
rhesus monkeys Sj_J luaJI 3—u.ifr.11 (j-sujJI Sjj_§j A> IjVIj 

(JjlojlS ^jlj-tl CaLljJua. 4n*pJI LVAJI la I .j_ujjJI ^jjj 

i_w <ij .4 L^Lk. ^Jl LpuV-J La jd jj <£.j_ujj <jjLajJI 

LuiLa. ^li Cj 4j^U. jjjAi ^ Jjj I—O 

4J >2 

neural 3.tw\c 3djd ^1 J[pJu j L^LpI jajl! L Ulc porcine 
.bacon o-pJj ipLj - lineage 

4 \C. LiI_ Cj_juujjjI icj-C4pa cIaLcIjlj Jdj 

ASSEMBLY REQUIRED (*) 
Meaty Problems (**) 


^jJI 111 <aKj o J-i^Ii 4 CiV^ All ^jl 

jAUI (3^Aj viUj i —\s (Aj-cu)) IlAjuAjj ((.<G_<_ujjuft ^jpli 

CilcAllI CiLcj5i^JI ^j-o IJj,.K^ I Jd£. ^jLi Lolc <(Jlll _o 

((.^jVJI ^j-IHI j^C-dJI jJLSpj ^IjpJVI 4jl£|j 

^ a<T n Ij-^l oLolsJI ^Jl 4ju-allLi J_ujlsJL ja-jJ_cull) ddJ 

(AjIIsj jjk-cud <Cj_<_ujj .J .M> UlA j .^lajJI jaAi 

Ij^J ^jxtl^^kII JjjA Lai)) :[O_ lL^ju_uLc <jloLa ^L-AcVI 

jLojlC.VL) j\j a 4X. I I Aoa ^Jju — cu ^1 I V^ <^pVI 

((.icjldJI Jj)S» II JilA <^-bal ^-11 (j-a ^ ^k 111 jjL-Ouc 

( * } o j)1Ka ^a^TJI 

111 ^IaI ^-ju-OlI ^j\ a s 4_ijlklll 4 jl^.LjJI 

LaVA b-ryj I^JlUJI c_j— JJ^lIL jj) 

j I «LaU.J j I 6^Aa j I J_>jjL2k. Jp 4,^k iALj j I 4 il\W 4_ lC_L~v 

iajjL^. CjV-C-LLo LiVAJI 6J-A Ij-ajd j (j _2*.] ^jIjjl^. ^1 

I \\i k 11 L^JjlC \j . CjIjI \\ 11 Jp j^JU-L-C CaJUL 

uL2k J iVi 1 6-1C -cadjVI J-pJJ ji- lu 


L 

j\ 4-aC^L^>J1 

jdlddJI ^Jl LiVAJI Iypjj ^jl (jfi iiaJI LaJJLjj 

ipk^ LVA ^ Vjj) cjV-AlsJI 4>-ajf\l! differentiate 

ialAdJI LiVAJI ^-jLopj 1 ^jl2a.I^ 4,\cLaJ la^Lk. ^1 

CaLal j> II Lp ^^IlJI 4 A 1 JI 2 JL) 4jljuJj ^UajL 1 ^I^jli 1 ^ la ^.j 

.4^j^JIj c-UjjlJI JilA Lp^i 
■ CiLi^lA 4jlLo*JI 6J-A J^-Ij-o 4_Aj_c 4^.1 jj LJA. j 

IV\.At 4 vCJ--%. LiVA AjU-^k j_sjlala ^jIjlj-oJI ^J 2aI Jjlojli j 

jjLojlII jjjj Lp 1 St ad ^ji jj j iLjU ciIjjLLI j jIAlII 

LVaJI d)l dScn d)tj j J-2kIi Jlolaj .4_x-^LaJI I ^ \ 4 jku 

^ aU^ I I 1 ^ XAjJ l-C. |^J j -v \ * 1 Qj in ^ \ I A dl 1 ^ 9 Q l \ \ \ f 4 \ \ ^ I I 

jpa jj LjlAj < LpJI CjjJi ^jJI oLojlLljJI jdj CjV Al ^Jl 
(Jj-2kjj ^j| ^Jl 4 ^.L~vj Cuba ( LiVA jauC jjLoj Jjl£.)) :<^JJ> 

Cj^L J 4jlLAl£- LiVA ^j-II JdVI ^-1^- Lp-c d)Loj jl ^-J_cu 

%50 Jd)l ' d)VI I_ IjLj LA. <LVA _»jl jl 

((.jjLojJI Jp 

jjjLuj A1 jlu I Cj ujjjjI 4juL. (j-° ^LolLlII (JjI 2k 

aJ-A Jll J . j ijLlAJI 4p 4 \\ 4_i£.d^. I -LjL-^k 

a^LAjJI iajLsJI (AjjlsJI ^.s SjjLi cji LVaJI 

jdjjJ j-qjj I LVA j-AsJ jAoj 4j I ^jju I J-Aj ilajla 6 jJj ^.jj 
4jlA ^-Aj <-Ldd _A (JVA J-ojL2kll jx^aJJI 4iAJ-a 4 jloS 

jJ jJjAi jl- Lu Ij .^jjui ^jla L_ill (2/-<-u-oA ^j-a jJ^La jddJ 

4^lC J_ 2 k LVA 4 jlojli ^jl ^Jl Ci-LujJjl 4 -*_ciA. jjj-S 2009 ^lc 


6J-A 


O' ' 


_xJI I iJLLo 4 j^L ol 1 (i <4 < 
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Jpau g-LilxJI ^ jAj 3 
^ 3u* X=JI LMiJI 

Jp <dJJX£ CjIjX jjLSuJI 
Jusua ^ l^ljj J*^ 
.^jojL-uVI >Sj ' 

3-uulaJl LMaJI U1 

LT^ l 6- l ^ 

.3 tli^c 


ijcta. tjA S jjALa 3 <cj^ LMA a2 

u (jSJj <jj K"iII LpXj 
.3 11»Ac. L»MA ^Jl Jj Vill Ipilc 



_ J-ojlJI j*k kk _ 

V^jii -j^ 1 ^ 

^paJI jj^aJU Jp djj^UI 3 <c_\^ II L»MiJI 3 -la.llI li jId jjj^Ldl j^ku 
. J^laj (jl l (pS a t v_4^ JSLluJI ^ppjjj . JASU 3_LaL§ paJ ol^Ci'ca ^Jl lg_Lijcauj 


3 <cj^ LUA 'll 1 

Jl Jjjj lA j*a 3 -v,aI‘i jj 3_iicca. 

.3^a.La.j jl 5 jLi 


<dJj jp jn^ 1) LS -l£'j b2 
3uXXaJI LM^JI jlfl 
jp *>jjA.m 3 .^uM-l1) 

J^UJ jAJj tl ^UALi 

.3 l< f^c. JAcu ^Jl IpLaj^a 



^pjAAJLa 3x.Jp. 
^ ll^lC ^ W ( 1*1 Jp 



< n mVl ^la^VIJ CJLliJI £“LjJ L^ulkaL uj_1UU1 

Lckl Ja cujJI Ik (j^J j ( LVkJI SLc^. ^k JaLa^JJ 

. JaVI ^k ^Vl < LaJ5L jjlj 

jjk ^k Jj) 11 ^J-O (J(j_1-^LJI (jkajLi Lojljl^j 

<3jl^. 1 k JaLft-kl ^Jl kcLv_> I jli jki_cuA (A \\II LVkU 

<g-Ccuj ^j _0 JjAj kjj-CU <_cujk LJk .bulk 

^-L%. L^kJI £j_o CjLajlU 6 J_C <juLvj jl JjJ ^j| La <j_j 


jAj| J JjJ^p ^Lka LVkJI ^j| jj <CjJ-IL» (jA»J I J_u 

j_ 11 L^iLk. Lei .ELl^JI jjls 1 cj! _i jJlILj 

JjJj ^ 5 jJlj j/^lj—kill ^ ^.jJI (j-o (^wUjlI L^-jU 

^_ 1 c <o a x >jj> J-ojlj LJU. j . I a A ^ i aA^II ^_s 

• CjLiJJLil dllj Jjuu JjjjjJI ^UaiJ 

j\ ^ A \ \x\C. <Cj_oj^jj> t_S_ m \ dilj ^Jl A _aLt-il 

^JXLJL^JI jl O-t-si La j\c» !(J[j S_jj 3 il <^9 II 1 i^UJI 

^ j 1 JLS~l"\ L_Sj ljjlS 11 ^^ _<_u^ 

L)\ Lo ^JlJI _ aA> 11 jj^^ Lojlc _ 4 JL 

c>^J 6 —° JjI— cu ^J 1 

^jArwJ ^ _t 11 ^jL» lak ((<4 jlLulJI 6 jJfc _iki ^Jl <_ 

Lai .4 ju-^LjJ 1 Jpi^LjlJI dilj ^-S Lu f^jl^kll JJJLJ dilj 

_<_ojJI ljiJp<L~v-> I f-kl> 11 juklI Cj 1 j ^^ 

<<JLs»_S <UlLcl 3 lJ 1 L^lj . 4 jlj LCj L-ojlLs 

.kLa <lil ^_a 6 j Jac jlLLo_s L^Lkll ^Jl (_^ 

jl^Ukjl JbLk ^ 1 c <L 1 um uIajlAjlS <LL»jkll LI 

The Petri Dish Platter (*) 


jL^kjjij 3 ^-c^jJI <_a_j_ c<jlc j \4^-ualj 

^a L^jI I_ <\K11 cjiLksJI ^_a L^LkJI 6j-A 

^jLi Jkuj !6 JJ^-o <JL_uj L^Jj (^J^-I ^ 1 ' 

^k <^Ljj .> a [\ 11 jl <_jL-xa^U ^1 <a<>W 1 ^“iL-^L 

^llcpj j rkll ^^-a ^.^k111 ^\ < ck <jLa <dl!j 

g-U-gj (Jji^k'n (jl Lu^Aj Jktlu 1 ^ L^Lk. 

£jA cLj^OlLLj cull < ^>k A A 111 1 I i^ikll _1A Ac 

^jl L^jkojj aA W1 jlkJl Jkcuj < 11 A11 ^-JLCUJ 

|^jkaJLJ jaJ (jVI ^LkJI ^j) VI . LcLu JJL^. _tk J-03LJ 

I^111 3 cuk jlaJL juklll ^Lc LVkJl 6k Cc2c 

.<kkJl LVkJI J-o <jA 

^lll Cijoji_cull ^jl dilj -j^-l 1_^»k < a K\ 11 jjljj I j_A 

.< aK*\ 11 < \C,_V.^cJl LVkJI (j-o £\JJ (^\ <jlojlL 1 ^JxaJi CUJ 

50 000 Llk. kcllll JaLcujVl ^jxtLcuI (_gk <aK^ll Laj 

ijA^al ^IkJLcuL t^caJJl J-2clj JLj ^kj-cl jVjJ 

Jk fetal serum Jpa 1 kl a u ^ jJlj ^.L_^ 

.<^J/Jjj> <j jLal Lo jAi kljj < La^_2cjJ C5J^- j' 

i^LJI recipes j\ (j*iLkaj ^LokJI jjL 6jkVI ol cJI 

.<JLj| J) oLkjLO I ^Lc ^J^OJCCLlJ V 6 J.K ^ <JU> L a ^ kLcujV 

I^jku <recombinant DNA QjJI :<jUj ^IkJu-uLj 

<jlj j \ ^ Cj Ljlu j(ju ^Joj <Lu Llj L Vk ^_jk (J^j-A-a^J I Jpa Lkj I 

kLcujVI dlt ■ jv^ 111 <jlojlL 1 L^-oldkLcul ^jkau 

.<Lcl jka_cul <jjJ Jjki ^IlJl <jJL*JI <jlaKjl> ^Vl jcualLs 

< Jukal Jklu J-oJLJ ^jl c-j-lLckll ^jk jkLsLjkcujJ (jkauj Ik 
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jl j-oju-uVI ^1 cJd^-x cj !jjuuj j-jjI ^1 Jjuu jud^c ^jj i-Lo Llli* dJI_cijLoVI j^-a LxMdJI ' LLaJ :anchor points 

^Jl 4iL^I (£j _cu^Jj I 4_*_aL^ ^_S 4, \CJ_~dl Cxi_^jLi 

4jus!}Lk.^lj <Jl£.LojL^.VI JjLcuII (JjLjlIj 4_cul jj jl dcj 

.jjlLL-U ^_a j\II1 ^*11x1 ^ 


^Aj Jj3j . *<<3*1 *[2k ^j-q L^dli 4 a \"\ A a 

a 11 Cx 1^ a \ l^u Cj^\' k i ti 4-aLaL LLL> <Cx_ cujj> 


( >u^yi • d»t* 

J^LaJI _lxu ^£.Lal^.VI J^JI (jl (jAa ill 

^Ul ^ jMLyi ^ 

all)) :[^—L^iSI <A-oL- <j^] <J^—L^oj2> Jjiij .(jj\ —sX 
(.iJ^J-^l) Clin Ml XI j^JJI -*r 1U , ^ A ^LoJjlII ^lc ‘- * ' ^j> c 

^.ajkc 6j_5Lfl & j A I I jl jj < cultured meat 

6J-A <j-a ^ Laldl jjlC £_a dxdcC I l a!\^ k 

I_cuLcul j\-s. 111 I jjfc <jl <4jLCj>a jdxx L^jI j| <6jiaJ| 

d-Q^ IJ . 4 xl *A* II Lx^ildJI < ^JLJLJlLJ I jX^JJI jlj-a (jXldX 

((.^tuVI <Lajjia ^_a JdLa c_aiLx^.VI 


°] < A ii ->-^' J o 


La ,C> 


’O 1 


<lU.jll fcj-A ^-a d^-X)) <^sC (J-aj .^j-ajJI £_a (J^l-jj 

6j_$^jll^ 4 xl A AC L^Lk ^lc (Jj) II ^Jl ^-S COJ V 

«. ^ ji^ii ijj I^uji tAc. 

(jl L$J>hLaL> ^| ,jV\aj —Ci.1 iijjla <di UJ J^> j (^Ai 

^j-ocJI j| . I JjlAxj ^ I L^kxl l^jU ^gjlllll (J a A a I 

^ ^ j, 

CjL-OlJLJ (J^LL CjiL^LsJI ^_OJ ^ a \ \Jo 

^Jj In t n^f I Jju> <jlj> 1 jl J_a ^ 1 _\-~vji_ojLs jiu-oJI <1_aJL 

j-aVI <c j-ojJI oLpljaj^ll 6 Jj&j acetylcholine (r) (jL-ljZ 

J^jjj .<J(jJl_a <_>jLLLI 6 j-A Jla -Cl^ jJj < (^j-!l 

(j!$ lL ^-1^- l^l^Ldj-dl :<Cj C HJ^ > 

dUj ^lj^-1 CjLlAsJI Laic .((jiu-oJI < \^l,V\a CjI _tA \\ 


dl! 5-A_cold I t-ul^Jl ^_lc [Wageningen 


u^A^SIj <- 

4 \\ l ^ft s 11 4 

^j)\» a dll_lA 1^1 La Cv^ n JLill Jjlj _cu ^ la ^ 

4_jl^.LjJI ^j_a 6jijiS-a 4_xJ ^| <u in_cull ^dJI j)jJ Jj_ 

^1 SjLd^U SjU ^Vwnl j fsick iaK d-o £aUia ick iaK d| -THE ICK FACTOR (*) 

. 1 (j \C. i jJs ijJljJ Lfr-L-d y C-LcJu^f I 

jjlj LfiL^a a<^< 1 <^£uj_al ^, 1 —i_u^l JLc^ (Jla-> j-& :Schwarzenegger j—uj 

<1 t*\ tj Wl LijjjjdJl^ <_»yLa^l^ i_ CxS J ^9 (JLclC-I AJ yda-a 

J-^>« j-* :acetylcholine Ca^j^ cL^j _^uVI (Y) 

. J 4-iU^-d 

People for the Ethical Treatment of Animals (r) 

63 ^JlusJ! 4 a 7 7 // 

(2011) 10/9 


.4jla1c duiiilj \^lo 4jcsLau 

6J-A ^ ^_a Cjlil ^jl_a .JL-JI 4_a \la aj 

jj^jjj-cull 2008 ja.lc (^-Sj . Jjj-ajJI ^Ll-vj CjVL^AI 

jj^jla PETA (r) ol_xl J\^W 4jLaiLL^fl 4_LaL»ll 4_cu-cuj-a ^_a 

-cVI j^a 4—Cj-a^a jl -C JjV ^^-jLj-al jVjJ 

^ \ \L» \ 11 4 I il a 4_aujl2LXj LjUcJ ^ a ^ a 4 ^ 1 ^ \ 4_caju a. ^ a \ 

J-ajJI ^j-a lc_du ^^jJl!) I jjfc ^j^lJ <2012 ^lc Jj_L^-X 

d^^-LL-VJ jyxjJI g-Lalall 6dcLcu-a ^| jAdjj Vj jdllJ ^^jlcjJI 
4-idcc ^>^1 ^Cdll 


f^ JJL*? 


f^\ 


800 000 


cX J_c^j_s 4_idxJ^JI 4_a^y- 


ali 
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^-3 6^ \ 3 ^ <£j^-* -<-oJI <_3*^1 

CjL^jJ jii^^ <jlLIaJI 6 jl j-^J 1 CjL^jJ CjJl 3 jjI J-lJ) ^ 11 

^ jJIj < planetary fever ^SJI j-& cjja^ <<_aj1o 
^| ^;jlj "v H jlaJI SjiA ->r 1U ,^ a f,\ _aLJI <\ Ac. jlkl 


0 ), 


(PETM) 


-U- 




. v -—/ ^—— l5" 

jLajJI ^_3 j <_(_u_sLJl ^_1 a ^.jlU-3 <juLIjlLI 3^liil 

.ca j-LI jl t 3 \\\ 11 jl II cjLjI j)11 j ealdl \\11 < xilj 

J-O^ Cjjljjl -La_i^JJ I ^ oC. 1 J^ULjlo _3t_s ^A3 

jJlSI^JI dUj-i SJjljlo ^jA/v^ jlA J^l Cajaju-^Ij I^J&Llo 

a vnil cajI^ ^1 organisms (2-i^JI ol—ul^JI) oLiuKxUI 


200 000 <jl3uulLJI jl cj- 


. VOQ , 


-te* 


THE LAST GREAT GLOBAL WARMING (*) 
Paleocene-Eocene Thermal Maximum (N) 


l> o^Jj AjU n m jxAji ^ 

2007 ^Ix. i 3 \ is*> ^j-2 Cjj-sI_ <-u JaI . Ujj) ts~> I 4 JI O ^ 

<_d l - ^LLI ^ «.Ulxj I—iJ$j - ^yJ^Lij £-0 

L> £-LU JJj 5-uLjJI <jJL^_JjJI <julLJi 1 I 

£-A-o^. ^ jl j—2^.1 J 2 j| CA^I J-12 ^ J-3LJ 

^jJ| <_>j^. 11 CjI-3 uj^JlII ^Jl (_V lWi \ 

c£uA\ ^jajlcL_u 6 j-o lj_a_ ljj <yjb\ ^jJI &j_& 

< C/^j Ll^jjJ <j^y3 ^-3 ^j-y^>Jl jxrvAll JLoA ^i^auu-uj 

IjulLJ i\ wA aI (jl A*-> J^UI j-I_ju-^JI ^_3 La^-j^. JA3 1 Jl\Aj 

^JjJI ^j-° »— j s 3-a^. (3J- 3 ~y ^ LjjJu_u ^LajIj . <Lc^l^ju_tj^U dlllA 
^ Ic, <Ll 3 CjjLt-u licj <<-o^aII CjLjLuJIj ^J^Jl 

.<L3klll 6AA ^A jc_ju_<jLojJIj ^t±^.lj-<_aJlj (J \ A\ll j \JtVi I 

<j—<_u 56 <-sl^3 ^| dilj CjJ—C I j|j 


5jlj^JI SjI _ij ^ a-JLsJI 4 a 

<f ^lJlil I^J Jikll ^>^JI c j-o <a1ao 

jJJLJ ^_O t _ q \\\ 11 <1_SlILJI <->J)3> i^ll cd_ljj 


- jLuViAL - 

JjLxj jUdl {jA yUAcall 4ll 

(JX)lii/QfI CjIjLc. (Jj »-o (_j-o iaA3 %10 

4-°^^ ^jl^JI 

.j_AsL^JI cas^II 


(jxi^A a_iXLxJI Sj\j-aJ\ Cul4jjI 

<L^k. iT'i <_j_cu JjJJlLo 56 Jjlo <_ii^JLa CjL^-jJ 

^jIja^JI (JxiIajl^VI oljl—c. _a SjJLA^ 

•C5>ai 


56 


































<O^LLjJI jvfca.a . Jj'LUJJ-o <jlIIjl1I £jl j-^J 1 4_^.j J 

4j^-jJ ^J| ^LU SjJA Jj-^j <jt-J £“j^j 1 A. 1 dll J ^A Lu 

.ellj <j-a jj^l j_& La (_tlUj JA <^j_coaJI L$_JjI j_^- 
Ejl j_^J 1 C\AlU I I_a J*\C J _Jj I 4 jjLj jl4_L^-j_a olJj 


4^j^- I dll J . oIjIaJI ^ l-^LajI (J’^IjJlII L)^“ ^ ^ IjlII 

j^J-ll 9 Ia ^_lj *c_AJ_II cJaj ^jJI <jl3UUlLJI ol_ Uul-J. 1 &l_La 

* * " " **■" 

4a~^ x^ll oL>IjJlJI jl jV\axiL <jjjl> La £. <cil-s.i jjLJI 

Oul^ lil^j .dlljj& ijjAjll 6J-a^llil ^jLLlII oIjJjj& cj_ljjIjj 

^Jl ^\1A\ jLc ol_ cIaa jlk; ojI^ ^HjlLI clj^* 

c-A^LaJI ^Jl (jjJj^JI J'UI^I ^jLj <j«a Jjjll 4_Lu^ka _cuJI 

SjLO' (JA1AC-J ^iUJI (ji (jl— aJI jdj -cSJ-O' 

(Jj^-JJ <Jl\]J ^jUI Jjlcu^I 4_<_<JJl^J Lo-C ^_1c| 4jJLa_Aj 

j^^LIsjI j_aJu_uI LI Upj . (jj-!j)^-lI I ^jIj j Lc I 4£j -<-aJ 

cilj_> 1 a*Aa ^IajjI <l*-c j-oli_ <_<ju ^LLlII jLc 

.<^jLjJI SjIj^JI Sjhjj ^jljj^JI ^Ll^fl (Jj)» 2 a Sj-Jj 
II ^jIjjJ O*- f^Llll jlj^-^l £jjJ cOlaljj Lajjj 

Jjjll dlljJ 4A-lU_a <^£j^.VI i^L^fl JLaA^I JjJj <j-° iLcaL-u 

<j| .5_ ujjLlII ^_Lc 4jljjj^-a L> _ 0 dJ- 


^1 ^15 


O* 


jl ^jVI 4 j_ 2>- Cul^l f-\jjuu SjLa ^| jl (jJ^-La^-j jI I 


J-olaJ*l (j-°J (jx>l n^k^fl CjIj 

I & L, s I /j-c ji ^S cHi I A^> Jj3 


^ t3^=e 


^2>J 


LT 4 ^ 

ol^J 


LqjlS 


<<jl»^*JI Ljjijlj 6 J^JlLI oLi^fjJI dilj ^-3 Lu <5 ju-^jVI 
0) 6-£JI ^-loIjIj oLiLiJI £c_^.jVI ^ —1c Cut^ 

_caJ^^f <Cj^?I^JI (jA*j •«—fli^^11 (^I ^.-vaJI 

a*^ 1 ^ j*^ (J-G J-jj-ll <a!U-C <1jLa j _ al J-2k. 

^iiJI ^1 j^JI o' J—^^J»l Cy>j ^a^LsJI 

L^_j| cJjji^jJLil ^j-O ^JlIIj <^X.-va1Ij ciliJI CjIajlLi (J-S <JslJL» L^_jLk.J 

^_lc j^L^J Cul^ A _juJ^JI Jj) i^X II 6 J-3lJ j_oj _<_aJ 

. jLsJI ^^Ua| JsLJlU 

^A J-ajbJiJI <LojIjJI ^_C^lj^fl ^jLj j ^j| I_cOuil j 

( j-^ij^Ia .^_t-ijJI ^ _sIaj ^1 dUj^ ^ <julLaJI ^ _LjLjlLI 

iyCi i_<_aJI (^jvj^LL aiA\ oLiLlIII jn^l ^iJI J_ o-^jJI <Laj|jJ| 

I J_A (jii .<L^.^ill _S J-a^lil II _LuJ 

ejj jj La jlc <dil J . (j-^*-!Li 4 w ^cjlLlII £. ^ ^JJI 


Jj-C ( qJA-J La ^JLIj oLjjU.1 ^jIa J-o^jJI <LojI jJI ^_<-^ IjV I 

jJfe ^LalsJI Laj .^jl ajlLI jLc j ^ 11 ^AlLua ^jl i jjJI 

I a s i I, \J I ^J1 a i Vi II ^jlLaJI ^^a ^jLjllLI ^^\11 ^ \ 1 | 

6^- tyJLaJI 


GREENHOUSE CONSPIRACY (*) 
peat lands (^) 


-uj>ii- 

Lee R. Kump 

Lu/llnah <-> Vj ix-aL± <^2 i^jJc. jhj-ul 
^.UJI jljl^VI :Dire Predictions CjI^u 

iLuSjSJ! CjLlx^J! ^ c j^J^Lla jJsj . (DKAdu/t, 2008) 

.planetary fevers 



.^_o^JI 6J-A ^j-^ulL^jLI Lju^jAj 
^jIjj^JI jj^JI jl Sjlj_^ £^IajjI] j\Tm 6j_ 

(jiiJ&J-ll <b_Jill ^ _ CU S > J ^I i^j-^ _t^-iJLJI ^j-i-oA^I 

clAjJI ^A ^jLcojVI <juu_uj jJI ^jLjlIJ jJ&UslII ^^.IjlLI jjJljJL) 

jjJljLII Ij^J c-U-cail U. J-L^J Jj£*)ti 4J Jill j . j_i-^LiJI 

L_^iLsJI ^a ^jljj^JI (jxil_ Jl^.VI cjIjLsJ j v < 1I ^j_L^JI 

^jl ^j^a s La Jjl_3LJ CjI \ s <Cj U^> ^11 ^-2 \J ^^iJI 

^jjjJLlI ^A CjIjI-C- ^j-a ^j(jA^.^I J^jll j-alL-ull LjAj^. <A-1UlJ 

^jl a ^ j\Tm 6 ^jJlS <1_2Jj ^ (jl -5_a jIaJI 

J ^Jl^A . 111 jAl i < «a c Ll1c La_s j> \ nil ^_Lc LjJ^I_i_oj 

CjI^joj ^jJI OJ _ ^Jl <^Jj_a-oJI <Jj _ cu^fl CxL-^^j c_j_ s^2 

Sj-iJ-ZaJI CjLL^^I Cjj _2j JAA .(Jlj^.^1 ^j_ca^.1 ^A <jul)i^jAj 

jl jl^l j^-1 <-j il J-C ^j| ^J| CjjI _till J 5Jj) 2 a a CjI ~n. \ a Ajl 

^A jlaH) La_i 4jjlA-a 1 \ \.U \ ^ (^^C 

4jj-JjJlI I (2) Li CjIjJljlLII ^jJI jxCjJI (j-° CjaL-Js I j < (JjAju-u-I I 

.jjuJu JjjJ <JL^. ^-1^- LjjLcu-a lj| ^ LaJ ^_Aj-oj 


( * } ^j| J^J\ 

0 2 Ati*S ^\Ut (jJ^^-LJI J 2 \a ^ J^UJI 0.2jJI 

j_A La^ LaLal < La Ju 4 1 OIO !<->LJla La _ uj 

.^jjA^.^fl JjAjJI ^_a <<jJLJI LlLLla 5-aj^ _^Jl 

^ Pangaea 1 jVn <A^LaaJI 6jl_III oJLi o^jJI dl_Ij ^^aa 

^J| jj-ajJ 6 j-JjlaJI OjI^J ^L^JJI L^_a_ ljjAj J^.lj>a 

isUL^-ll i ^yA ^Aj-Jlll ^j-lLa_Jill f-j-^JI _JJiJ 6j£.L)ULa ^lj^-1 

jj~s. a^II ^J-a 4 a^ ^L^I Q Ja is~> <dUjJ 4 ^ \Tj . ^ _coila^l 


^11 


(J_a _Jjj ^jJI 4_>jIaJI Jl<ai jJlC S Jj J _Jj 6jIj^. j-a 6 

Lajjj Jjjjj^Jlj 4 jjJL.ll <_<«<« ljj 11 dill 4 \-1 . ,. a Jj^Ljuj^j Ljjjl 


.jcia_caJI ^j-a ^jjaJ L* JsAjJ I j ^j-^v.-vJI ^--vaJI ^j_a Lu_ Jj <AjL^. 

^jjjLaJI ^J_a ol \a^ 4lia-I_all ^_j_<_ul jjJI CAlUl L^jjJjj 

^jjjj^JI J'ui^l ^jU :^jIjj^JI ( jjj\ w I oljlc. ^j-a ^jaJIjlaJI 
4-uI^jjJI oLiLa-uVI JjL^JI ^j^JI ^Jl I jin_<_ulj .^LLlIIj 

oljliJ JJi I f^ljill ^jVI ^ ^IjJI 

^ £ 

OLolji,hjjJ| ^J-a oij-a jJA j ^jJI ^jIjj^JI ^jjjLlL^VI 

j-a jJ ^-a5\j L (^1 u- 41 (l0 15 g = ^ j^LLajJI) petagrams 
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PETM ^jjj 3 jai JUd Lgxljjjl j*a jjdLaJI ddjJI j_dl 4x jj-uj 4_d.LxJI 3 jlj-aJI £ij>ja 


8 n 


^1 4dbdl 5jlj^JI jl :dk>.i-JI 

ju£kj) ."'Til ■* ' - 'VI Ja <btijJ-3 Ci^JJkJ I (j d»~i 



(^jljjaJI (J^LlL^^I kaljld jMIsul 


10,000 

(jLl u JL) oaJU 


' A.*\j \ /S^ j \ 0 

<LjjLj j£J 

cLjVI 


20,000 


W >' 

C£Xa ^—U. ^XlxJI jl4x j_uj ^£J_a J-aIxj 
kiUJdl ^jlj^aJI jjjU'i^VI OljLfc j*£ljJ 4 x jjju 
SjljjaJI 4_kkjj kiljJyi£jJI £_£jjjJ .JH 

131 dJjj <2400 ^Lfc ^ <bjda OUjJ jLdi 4_il j£ 
j^J^I J> JjSjJI J>* J^ 3 ^ 1 

Jjdu jJ£lU jj_jjSJI jMta3l ykpkrkfl .j_±jJlj jjj 
5jai jj_fc La ^TkrJl J-aLau <j*lj_fcLLu 5000 

jiuajj^l ju-uajjJLaJI c£jlj^JI xaJI 

C^jJI ([jujj 3jJ .ai ^] jal—uJI Jjxtl jj5J ( ) a-ui 
j-a UjjI jld <£jj —uj 4—31 I a i4 j-<TkX \ jld 

.jj-oLaJI cdjJI 4jXjj_u 


Sdilj <CajL<j ^jlII <jul£jjj <dlkiil jliJI <jlo^ dllj ^_£ Loa lalaj 
. j^LLaVI I J-A jj-uj Laj <4_£^lLal l^JsjukujI 

j-a jJJ^ Jd£- JJL <»—£lujj^fl dllj Ca-b ^1 CaljJ_ ujl)I ^_£j 

** Jl ** 

4-^.j-^Ju-ul I ( v i 1 1 I j^JI ^ } (Oljl^) LJ^J-1 j-a Ca La o1 a 1 X 11 

.Ljk^^fl j£. Qrs.\11 j\ _^jJI jla£.| ^_£ Caj-k* jkll jjj_ujl)I j_a 

L^dL <<AjlU J xj <AjlU <<JajLa t_j ualjjJI I oj\>,4 

^jJ| — 5 jij^jJ| <_L2»JI CjLjljI^JI J^LlA LLla dUj ^ Loa — ^jJLslII 
( jiUJLJ ^jJI CjLLlJl^J.1 V -r£j* 

^jJ| ELl-vJI ^j-a Jliual ^Jl isLt^l eillsJI (—ufCjJ j I < L^JlS 

<^Jjukll JK (jA .c-U_ (_ujjJI (jAj 6 £ajt^ 

J^Ll^JI LLL» ^ (^albuJ j^-i jJJlXJlJj ((j\ . -u^VI OljjJ 
.6 lai I 6jlj^. <JLU J ixjlu <L_Lua^a 

I jjL~v IUJl-v iLL^kJ L JjlC ^.„\Aa < v a i 1 1 JjJI dlla (caljl(-a^aJ J 

^jJI t^a^JLill dit (j-a JjjxJI _i!j .^"1111 jAajllJ ^Llo^. _cu 

Lfrla ol jxi.1 dlul^ jAS .6 Jjl^. 5JLk ^_S J^a ^jJ jLLu 6jl& J-a_ ujj 

la &jlcj .^j-ajJI jjj_a £_a d<Tt^ <jl2jli1I oI j <6J^A.la 

l- a^jil J-Aj <^.j \ Anli^JI CaL^jjJL^u 4 jljl£. j^>. \ll ^L <_ \a i<Ijj 

• 6jxll 4-x^>j) a^k I 6jl A^ll ^^=>1 ^^1 ^-S Jj^.jil <j_o^j L a \\ 11 

CaLLa-^kll 6La <_j_a^k ^_3 SjLjJI Ca_aL i 1 1 6 ^jlS _ 2 kj 

^jJI _cuAa oLakJI *_j_ual jj CaL^jj^JI ^j-a j n*\ 11 cl5La 

.^L^j^fl (JxaJ ^j| dluL 

^LaiI ^i^laJjj ^ alcj j^ill *-aJ cuJI I J_Aj 

(j-a ^>IckLJI ^j_a <X.j)a^ka ^_a 2007 ^.L. ^A^j_s _ uMUjii 

.^LaiLstJI CaLx-al^Jl 4*C t 2u Llcjj I ^_aj|jjJlj I_ulLa^a 

< kLa-^JI ^j^JI li-A jj t/i (jl jl VlC-^ll _cu-a LajJ 

jL^JlIIj 2aLJI 2h° < La^Aa I_ jlL <<3j!ia Ca-aL ^!aJI ^-!L_ulll 

2h° jxaJAll CaJ^JI diljJ ilaji^a ^L^-cu ^jl 2/Na a 

Now and Then (*) 

■_'■'<!^^-11 oljl^3 (ja. cjU^i*_o :jl <CORE KNOWLEDGE (**) 

cores (^) 


J a ^k\ 11 <Loj|jJI CaLjJaJI ^jLj jJ J-akL^J,) *<«VI dLlj^j 

La J I (_a^J^-ll . jjul^a ^aS I j\ 1 1 1 £^-3 JiLk 

< \ Jo a II SjLJI dluL (jAJkAJ 6 ^)JlS JjlS ^LaL I jJ dJJj 

^Lxa ^Ikll <1_ jJjlLJI < \Lc^fl ^Jl ^jLSj <_uj)\^kII 

V Ca-aL 6jl iJI dlJj 2>^Jj . j_i_2sLkJI Ca_2jJI ^ Q 6J a_ 2 kllil 

^ o> " 

cjijJjJ dJj2 l ^ X, \ a -kj ( J_a_ 2 kkJ! <_oal J ^ic. ^j_ 2 kla Jlj2 

.kilLil 5_il$-a ^_a ijjj-j-okJL 

^_a j \7\ 11 CaikjL^kil Ca_uoILal < Cal jliJI filial Ida I_a j\cj 

LkkV (JjkkjLa _II (jLiil jl_Cj^ jjjj^JI da_cuSl ^jL 

j^ajii! ^^JLajlLII JjxJI dclku ddS . (j^ajSLII da—ua^l ^La 

jLLJI kjj_ ujj dll j d»-a J . jl jlck^fl < iaC- oda ^,lc DdaJI ^_£ 

j-a Ida j-a Cadkklj Cal_Lak^kil jla£-1 LL^jJI ^_£ jLJI ja 

.acidification kJ3 ^aj < alaC. tdlaj^aj^JI jAa% 

jL jkk-uaj < £ \aa II ja^aJI 6La CajL L jd£j j <dl! j ^Jl iiluislj 
I <J-£ldll 6 Lall j^-aj V jl j £ 1 \ \ \ ^\_ 2 ^—ku^*2l j-a La I j) \ a 

2 >j_ 2 kJ_ 2 kJ (^dll 61 a^kll ^kC.1 dll jLsJI IdA j-a <1_ ujl£j jddll j-^kA 2 kJ 

jj l. UiLil, I LjL Ca I jJlJlSlI! I 6dA Ca d£j . ( J j LI I oLI 

CjU^jXI 6la_ualI microscopic organisms 3 _aj^ <<iijjliU 

.<jkkuljj jaxAj ^jJI jL jLkxa cLL ^1 foraminifera 

jl a L5L JI l^jdi ^d£ jc k_£_ ^ (_£jj_L^.^I Jk^_uJL 

.HI ^_£ 50 30 <JJ-ka3 la 1-^-C.I^j| j-a ( j^jdal 

Malij ai^ 

Cal jL-l jlLlll ju-uljJI j^LLaVI jl 1990 jklx. dxa L-uilj jL 
^jXk Ldlc dll Jj 6jl£ dJjl (^dll J-A ^jljjkJI ( jjjLjl^.VI 

LajjdaJL ^_£ jGk^UI j-a jOdl Jjl£ j-a 6j-a Jj^f dllj k-filujj^l 

~ j, " ** >! 

CjJ j-a ( j-olikJkuj| j-a—kail jj^la Jxaj ^^-kkLa - uj ^_£ 

j-a ujjdlL j^k dl jL j-a Ck^kj-^kj_ uj I uj_uj I jj core ( Jjl 

x^lj j^a jaJ j^lLjVI IdA Ca^L-uaLJj jiJj .^JjWlI ua_LUI 
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-4' 

j* 

3 . 


(**) 


- - 

ijA Slaicad jxi 

abiuJi ^udi oiji jia^vi 

JiLaS — 4o^.liJJ <jbjVl c_j-S( uUo^) oLjJ^ mi 
- jxbAJI CaAjJI (^j—a-> ^jJI jjijl'iA—tttll 

jA-yjj . UsuVI 1 —^xLSlj jl J* SLuaJI l5 _Ur Sibj J-Jj1 

ls- 1 ! j .. }x\\ \ ji ^j-saVi j > -< «u 

Jj_lU 90 ^£—11 120 J_A L-a S j-la J!iLA hothouse 
<Ajlio < jot Jl£ ( LS jlu iLL»j5JI jJJ-11 pIAI <4,V.< >i 

.5cATu £j_ ujI jt£ <^jJI <ya-u 3j_ji ^ j_ l3l"JL> 
4^X11Jj±l 4_bjb Sj- 3 jla 3j-AYl 5jAdl 6x<Al Aj 
jljk*VI 4-dl c^j-ll c^jXI 4-ljl jLxy-# 

^LJI ^jljlajrj^iLl J-SJj ^L^JI ^LxJI 
L5 it SUaJI 4Al^fc Jl ^1 jJj-uj £juJ$\ 

• cM J-a Lf ^ b* J ^Vu < i 


4luj J^-lU 146 JaS U 


L^JlO JlS (jj-SUl_<—tJ I 4_atA-a Cj L&J_»j LAl_ 

.<U£JI j\Tu> £^Jl 3 < x^a,^ ^L^AV aJJ_ ljjL 

<(jLLytl d^ljJjg 1 j^jA I CjLaLg- 


1 \C- iiLA^fl jjAJ ^_I ^jill _ jLU ^ (j^aJU 4_»i_^_jJI ^_3 J 

dk-xAjjA < \ a A A <j-a LAIAlC. J_AI ^AljJI ^_3 L> Jj I All . J_ XJ 

Jii\ v ... 1^11 a .^J| g_l5 c^j (j-G ^jXlJj <Cjl-AiAjU 

(jj-3 u» <JaLL^oJJ jxaJjS ^_S dlu_<_u^ l ^ \c (jALA 

J-S_> ^iJI <jlj^jAjL1I ^£ja1I (JjlSj j\ ll ^JJU-oa 

^JjlLJI I CjLjJjlL^. J* > 1 ^ * Q 1 ^ "v \ < a. \ i s £J_is 

(JLl^. J^o <_ lxlAjII JyV ^j \jh\"\\\ m JLa^. <J _ i-aL-u 

. <.3L-co 1J (jhjjjj jl 6 J O a i<*i <lLaLJj 

(j-Ujj^jjJ (j_a 4 jls 1_uj^ju-u^fl A _L^-jJI dl_t J_au 

iklj ^1 jaII J-axU I_ UlUA. xA\ Jjj_ 2 xj <Longyearbyen 

jAa. JUS) (J-<x^. I_Lo Lis_cnA 1 <<jij^.A^ ll oIAlxJI 

<KjaIi (jl (Jjl^IxxjLaJJ JAlUlAII J^JlLAsI J^JLCxjJj) \^S. 11 ub^.1 llokl 


JjL^ C 




jlA (J-aXJ ^1 ArVJJjjJl (jjjAjJI 


dlij .CiljLsJI iJ -oj jJ-ua-oj <jlq^ 

lj^ x nl Jj-^a J)_a JjljI La ^Jl jj ^jl l*nlc <^jLilll 
.Y> ^Jl I _ julUs ,.vLa .cj^jlUI ^S jl^il ej_ 

(J-a£. <[LjliLuli 5->Vj <J»_aL^J LlUJI CjI _cxiljjJI ^-S ^J_LaJj] 

J)-a 6 LlS^£. La <^Ll» ^^L^J dlWa ^aj_i_uL^. 

<x^ajAL-ull j^llA CiLa-t-OA ^_lc OIjLi CjIjJlSlLII 

(JiLAil ^JLa-LxJI Ja A\U (_AaJ 1 (j-a 

. \11 jLa£. I ^_j^jJ Jj_a < x^alAL-uI .1 _>jJI 


■ <A> -A 

uLaJI (Ja£. ^ -lii 

j| (jA> \II jl^l 


^ jL-Oul I oLai.^.AiJ I ^jAa \ II ^AjIAl j <JIjlII (Jjlju-u 

JjLa^fl JAjl\ \ A <lllj ub-<_uSl ^aLj jlc 

4_aLxAl t—ilb>^ ^ S <__>jLU 4_Ij^fl ^_a La J_ <Al3| 

cA^LslII ^Jl _a ja.l^£.LLu 10 000 j 3000 Jj\-J I_a 

( y£ l^jJ I <a!1A fj \ jA \ La-a I I J-Aj < Cj IUjl^>J. I j I 

l aAjI Cxa^ -<-ul JjS (jl dll jJ ^Lbll CjIj J—-yA j I 

I £-]L>j .^j ^.^.11 j cAJI jl <6J a ALll ^ Lallil 

dlul^ ^jJI olj ijVill ^j-a LlLsJI JjJ 2 JI JuC j 

STRETCHING TIME (*) 
LESSONS FROM PAST WARMINGS (**) 


jA 1 Asj .jALiJ E^JlS (_v a^ 11 jj CjIAlU J^_a jlL j^jJ q1j »\m 

jA_cA ^ I (J-a I ^_lc c_j^a 11 I dlt J)_a O I^LajJjA lAAv <Qj Lc ^^lc 

^J| Lijla wAj . 1 \a IjJjAL_<jlj ^jL> oLalsJJ La Lajj 
^jJI (_JJ1 (jVI O_i-2x iujll Aijl_ula J- 1 ^ ^^3-LS-a 

^JjjLju-oJl CilAa ^j-Q ijdy^-a ^jLa 1.5 _<_ul ^Jl La_S 

J)-a iALJI 6jll (Jl^la L>Jj^ ^ .AaJsu-ull <_u_ ujlAI 

j^^jl ^yk <2008 ^.Ic ^_a ibUll SjLjJI (J^lAj <<1 ^.jJI dlt 
.^Jj^tJI ‘ OH dilj J)-a 6^ 1 \ A a p 1 . J-a pi \ \C ^ Ic 

<CjLul3l 11 dlt (j_a 1 *\ <1 AT_ ojI j ^ A 11 ^Jj JjlCj 

AI JjAa_s <ULjj <jLjljLaJ^ CjI _a ^ <CjI jji _<_u 6-iC ^ J_a ^ Ic.j 

jjjll j .jALu Sjla ( jAj^fl <JL^. J^c cjLajl*_aj Lsjjj3 

LLcujJ ,^aJI (jAiLla.^1 CjI jli. |_5jla_o (jc. 

^ ^yk <i_ (^dll ^jUA (j-a Jjjtlll 

j>aj .jLAjlII c-j _^Ijj <->j)xAa 11 jlj_LI 

< 1 —illl (j-a <LAjlU 200 (j-a JjJLAjJIj ^Ij-Aa <_u*2l £j\ \laC- 

^_a (J-aI^ysJI 6J-A L^J^LA CjjAlj ^aJI 4jlAAJI ^Lju 6jlcl 1 A^a I 

(^-S jjAA jjj-ijAll j^UAs Ckl a is~\ \ lIuIA I_A-S^ LaAj .(j-ajll 

^LsjlLJI 6A^ j-a£. (jl L^J^lA (j-a Ll2j£-j < 1 j \\\ IjAu CjL2jlLJI 

. LujA <ju_u (j^jJ-a 56 (JyS La 


( * ) „Cuu> 

(^-fl . IjCi. <Lc^jIA 1^31 (^JL at xll «_\ta_aJI ^yyl o^tl 

LflJU. (^11 LyjJ^j ^ALu 6 jJlS jyAj-uJ 6j-a J-alA ^^jLII 

CiljlA cAA ^ill ^jiAl (j£, (J-aAu La jjj jAa <<_>jL*JI 

LAj .^jj^JI (-A^LjlII ^s L^JilA (jitA (^jlj^JI (jxjl_ lLA^I 

j^Ju-u <jALjlLI oiL^-_i_aJI 6 <J3JJ|_(-ail jJlC i^jJI (j I ^A^A 

(jC (jVI 6>ljlll 5_a_(_uLJI CjL»L^.VI (jj| (-Altll 5->L^Ji (^_S 
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A jawoLaJI CiS^JI 


(fcfoH jljiatfl 

.4-LUJ 100 j£ <L»^_L4 CjL^jJ 4 ^Jl 1 I j\ It i I) JjJLa 

. jJi m JI CaU-a ^Jl CaljjJit jJJ 

J* E^S* ^3^ J4 10 J< 2 : jIjMfl 

.<UjLill 4laj}UJI jl ^011,1 Cal^iuJI (j±a 
J^SjJI JI jl^l :^-u^jJI JauAll oil nil 

jiiSj jxtib ‘CaUa_L=JJ Hu~> SjLjj : JluJI j lit "ill 

.jLoJI (£jlui«3 £l£jjl <CjL|J_lLsJI jLjj (£>±2l 
CaUulSJI £l joi j~a j y'i< II 5 :SLl^JI 3-aL^Jiu.il 
3_ul j H Cal'i i ill £-^.1jJ ^ .U<SII 3 -l^JI 
CaLJaljijl fCaLuLi,jJsl j^ 1 . A' 'I <3_uLuJIj 
.3 _l=JI CaLuliJI 



(Jl jleLi 4 Koi 4x jxxi) pJlxj 5jli 

4Iuj 100 JS iLi^La il^jj 0.025 : j\ i n"i II Jjjo 
juimJI :5 jJsI 

CaL^jJ 5 JSJI jlj^VI 

jlx Calxliis i^yS I^jJI :^i n ijJI ^ a .no II o u nil 

CaJsJI jlj"'^l fCaLKi-JJ £la j^ dJi-LoJI jliai.1 
.iJo-UI ^UjIjJI CaL<uRll jlajj ‘^j^H fi^All j 
Jl jLa-aJI J 33i<i» II oUXI JjpJ Jl JiuJI 

d t. A a -v a I m 

SLloJI JlSCul jrfin i ( J^IJJI :£LioJI 3-aL^k.lu.il 

dLaoJI <1 jl yi. <CaLKi^J,l £LS 




i , **<-> Lg 2 ,,. tl >11 


(4. \ \ <LCjxxi) ^-uULijJI 4.1 1*3 J 

2_aJLa 4o,jj 0.000025 j\ \i in II Jjjua 
<Liwu 100 JS 
jt U ni l jXI 

3_a^la CaLa.jJ 5 Jl jljk^VI 
2_ul5 y CaUIj j :^in njJI ^.uxAlI o u nil 
*ia_u CaLKi^-U alia Cu^sloI : JllJI j lit ill 
sLxa Jl Jj Vi'i jjJ JJjJ^ j^jjSJI xiL.iSl JU 

j-aj .‘MSjl-kt I ^ ^jJ jlS :SLiaJI 2 '1 -a' t,..I 

a j -v ^ II i a «<"t 11 


56 

j^i« 

2,■ 3Jtua jj-ala 65 


illuj j^aXa 34 



-tVI 


jLuai^aJLJI 


ayC± _t-aJI (j-U^Lca JjloI JjI j _i£. 

oLajI^JJ iaj)1 n OdiljJj 

.lJj£iU ( y^ j u*s 11 L^jK mj Sjill 

J aILu ^jl f- LoJaJI ^JlLcI 

Cxij I ^ ^^.Ljlc J—AJLJ -<_uV I: ^-00-2^1 

. Jjl^LojlclIJ Lcjl_tlu CjI^julLII J&\ ^jxlsLjlj i^xJ^A 

.iiliU <lji OJ l^_j| JjLi jxJ |\UI g(jj-S <dilj ^J t-i 

JjLs -U-^J1 < LlIaII CjLj^JlU I J£- Lo 

<c^j-a ^j-o jJ_u Lo ^ 1c. Cjl_ jLlaJIj CjIj) j) 11 ^_ lo^. 

Cj l 3 \\ \ 11 i i ^.1 lsJI Jl CjJsuosI j ^ jL^. — 6jl jcaJl 

pi ^ X 1 I _3LJLS . 6 LlcJI JjlS (J^* I_SjlU A _' ,K 1 1 

J)-c jjuosl <^aj) a^)^. II ^L^-J L5^ CjLuJj jlul^ JA3 

l_AjjJU Lo_ijj <*|j_<_u (J^- L^JLcojIj _ujI 

A <JL^j Jj^^Va j_io-o^fl ji.1_ ojl2^^I J| JjJLj ^.JjJI 

J < ^L-t-uC. *- I <6jlj^JI l_AJ_iJJLi J\C- J-OlSI 

. j^r^iJI ^_S J< \3n jJI ^jl JjjJIj d)lj II Lokjl CxcJj 

jjlij)l\ ^ ej UlLII Ajt _<_ul j 6j^s. & CjJAjI S&] 


<>=^1 —‘-"4-1 (J^ L^Csaj jjl Lr Jl^ 

Apectodinium ^jluj^JlLu/^^JI jljil oliVil 

.<li4j ^llo jl hothouse climate (^) 


^ jLoj (J|j '_)^-l Jo jltVill CjI _o A^a i ^J| JjlS Jo JjlJi_(_uj 

J^Usal Jj| j_A j— Jt^l j^jJI (JJj 5-A-JJ ojlcb. 

SJLs — LuJj 5ji <_u 20 000 Jl Ja cjIjLs-11 

JjulLII jJI SJl^JI Jo ij_o 20 J| JuJj_o Jo JJa I <— 

jLiJI JwlS-o J)I (J^- 1 ^aaA Jjj 6will 6J-A JJlaj • Jjl3 Jo 

— <2 <_aJI ^_a jO.1 Jll i 1 J 2 Jo JI 2)1^ jUii 1 i Jl 2 J^Lk 

^j3jl jitaJ J-^*-o J^ J f* ^ 

CxijJI ^ j^JI cJ^LiJI ^ j^jljcJI ^joLul^VI CjIjLc Jo 

.j^sUJI 

Lo_o CjI j-O 10 I icj_ojLJ <jVI Jj-J^JI wU_OJlSl Jl2 

. Jv i i SJLa J^Lk 4cl1c dul^ 

. Jt^*nll Jl 4iAa>\lL<^ioC. oL-uKa il <J JjJjJI <ill I JJfcj 
J2^1l J- JL *-^ ifi-j_i-o (jl J^_tdJI LJjl-vj j| 

^JsuJIj 6 Ll^>JI JKaTi) l^_J 1 3 I^Tl jJI iijjlsJI 

Li Lie jj I < a o" Lo^ LLolj .^jJulII ^ _a. ^ fijllG jo j \\^ \ 

CjIjjJulLI ILlcJI (^.Ul^Ji t_ul <6J-*-il J <LcSA le Jjj J.S*) Jo 

I wi A ^ « '«1 1 I^JlSLJlLI L ^JlJ I ^ t ( n I Jj-O j 1^ I 4 \ 11 t L 4 jjL^jJ I 

Ci \\ \ i ha j^J^JI j illII J^Lj JL^JI <jJe I_o 

jJ-o 65 Jjls Lr fnl —11^ ^ —t-ulijJJI jojll J^Lii. 

Ski .( Cjl J^J) 1 jJI _1 <SSj^> J is~i JjlS Lojle (Ak i-a 

Jojl J^Lk j^jljjJI ^jxil_ jlL^.^ 1 jljL^.V J^-ll ^_A-aJI 
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4 ^x SdLij ^x 1^9 dJlS-Aj . (joj^fl Sjlj-x. 4cxjJ 

djljlgxxl (j-° ^ ^ jcjljj bj L>° ^ *xL a it II Cj1_2jlLJI 

<_/x/j_// ^j-o ijj xi // l7_icxl/ JjJ^Lj)) Ijilll] 4_ JjjxjJI SLuxll 

L^ .[78 ^ <(2010) 10/9 jIjjaJI <f^\ <« ZjL^JI^JI 

(J^Lliil j_LiXJJ <jLjj*7Lj jixl £-Jj_Wl j-xljlll ^j| 

JjA ^-L. <xsLl!I djl_ jIjjlxJIj djllLillI JaaIL £._SJ 4_lxIj1I 

1 X O J-OJXJ dJ_lo LJl£j< 1 X alJ-O jUil _II Si_LxJI 

I^-aULlo ^1 1 Ac. dJ *1*3 4-iJj-a ^j-X I Lcl jj I j 4_cXj-o-o Cjlil 

<JiLx o_ ujIc ^1 cjIj) j) \x 11j cjIsLuJI ca^Lxjj .Sj_>jlxJ1 

1523_<_uj IajL LJL djllljjcxJlj cjIsLlIII 4cxljl ^ lu SjSa 

l^Jjx A U^J _2xj djl J-!jj ll J_oj 1 Jj J_cuj 4 j Jj J-x 

^-vlA» o Jaa!L j _t^xY* ^L^fl 6 J_A ^Aj -A_ol^Lo jj^l _xo 

(jLIjll jl jas J__*aj SjjJu-<s <j5Lq 1 ^a Sjjlj^JI cj!_jIjjlxJI 

JIaUVI ^^A 1 <^jA ^JjlxLcu <dJ*7lxll j-° JSjjLxll 

. SLlxJI JjA ^g-lc. ^ 1 a \l I SjjJLx j^j£. lajlxx ^Jl 
4xk^lj djl_ >JjlLx_ 1I jLjj j-oj_cuj <dllj _II <-aL^S| 

J^J-AJUJ ij\ _xjJI ^£jj_ C<jLO ^IajjI cJJ_ cuj Lo-o <1_ jJjIxJI 

jl^xVIj (j-^lj_ jjIjj-g j _xl 4nLxjll ujL* _Gull 

jJ^I olSLi-tfSdLaJIJ < ^I LxJI cjljJA LcOxI £-J tluJ f^^ljJxJI 

cjV^is-o JaLoj I ^_a cjIjjlsljlIJ <£Jal jJI ^aj . J_La 

JjlLJI Lcjl£. ^Jalj-JjJI Ja^lx-X J^UjjIj jlkoVI 
^Uaj ^_lc <_ij_tIuJI <jl£.Lo_xJI CjIj^ II ^_a A<n ^jl <^jJaAll 

<_jl SL^lo)) JxiJL \$ iAx \ Ij— j jjj <JAa <J ^—«-oj oLULlLxI 


Sjlc ^jLaxj ^ _ill <dinoflagellate 4—ol jjJI oUlaj-uJI 

-(^j-ll- 0 l ^ i -!I ki^xxjLU -LsjlxJsI <LjlJJ <ji <Jj ^^Lillil 

Sjj)x^>^k^ jiul^ ^1 jjljlj) II j-jj-*-SI j^xLa <5 cujLJI 

< Sj_o Lijjij I j 5 jJ Lc JjJ I i I ijjljll jLljll (ji 

I £-Ll JJj .<1 ij^LxJI CL)L_sjIaJIj < au-x^ <-<jJI dUj Lo_> 

(jLl^x> j^laa 11 CjLls jIlJI ^Lcl ^j-ojaII j. aj^ 11 ^_<_ujjLII 

dilj ^jAuu^lI JAa :j__JLuJI ^ L- <JjloC ^jLjlj <J <S Jj J^x 

.0^1 <^j) aV< j j \\\ 11 ^I 

^'^4-iJlx 4Xjxxu JJj djJ-^» J-A 

<1 J_LS_o 6 jJlJ c LC.^j_t_u I ^jVI l> \ l_>^ a^**> I J 3> v 

tjla < Ij^k <A^J—cu j-al^JI ^ fJj ^ Jlj-^VI 1J—cul ^ 
<Sj-UXX 5_IJXjJ^JuJI L^XjLj IU_ 

(C gj j Ax VI Jj^jJI jljlxV ^Jj— II J^LJI 

^Lxllil J LXjJl Cj J 2XJ <<Jjl AQlLIj 6j-o j J^AlII 

^Jl < J^AC. ^2x3_tAc .Sj_ilLxx <-Cj UI 1 LdLx ^jUJI 

^xa!I <2LLJI JjlIjj CjUxx^oj oljLu-aJI j oLLlII CjLlLxI 

^212 <_j _<_aj SjLj <jl£.Ijh^x!I Sjj _ill <_cj^UI _rwxJI 

^e. x A\ d)^l 2>-^J <c Lll 30 dx>o^ll J ^^ I 

jji_JjI j .^.Ic ^jjxJI ^J^UJI ^_a djj-^^ll 2)-° ol^l j2l11jlj 

j-ilt^lll^ j)^\ll d)L ljjlxJL jIG ^lll <ol jaaaJI 

J-4-ol <Ju_alll dill ^J-II <<-^LJI Jjd-ll j^l^lil 


.[38 ^ <(2011)6/5 < f^\ u^llll JjuJ! 

Jl 9 ^ c^i (^ 5 —^ L 5 —ui 

Ij^xGLc jj_ajJI ^ Iajj j <Sjjjlj J^l j <-LU j\Tm S^ILa 

^-lc uLV) dllJ_> ^.1_ill!j . L^lajll ^lll <jjl^JI L- 


d_x 


jL^ljl 5jdX>S oLIj_X.J jLxll jaJLsJI _ CJJ ^-Juxx 

J^JI 6jli c5 3jj ( j\ cjL^j - 

LT^ (f^) ^ LS- 4 ^^ 1 

■ • jb 1 ^ 

TOO FAST? (*) 
Intergovernmental Panel on Climate Change (^ 


- ^-xl j-3 - 

The Paleocene-Eocene Thermal Maximum: A Perturbation of Carbon Cycle, Climate, 
and Biosphere with Implications for the Future. Francesca A Mclnemey and Scott L 
Wing in Annual Review of Earth and Planetary Sciences, Vol. 39, pages 489-516; May 2011. 
America’s Climate Choices. Committee on America s Climate Choices, National Re¬ 
search Council of the National Academies. The National Academies Press, 2011. 

Slow Release of Fossil Carbon during the Palaeocene-Eocene Thermal Maximum. Ying 
Cui et al. in Nature Geoscience (in press). 


JJLCX JAxl Hi's (jl JjlS <1 UJ ^1 jllljLJ 25 J! 

•c£_x>^-VI jA?JI 

** oi 

djl jjIGJL (lydOil^-11 Lu_uJI ^Lju-oj ^LqJjlJI <6 jlcj 

n ^ 

<a_ij 1 ^ \ 11 djUkiill ^ _s ^jxliil j_lull <_ LlLxII 

Loj S<_jjJju_u ^iJI JjlLxJI 4 \£& L :4_dllJI <11_<_U^I 

^jxijjll *71 VJ ^ a 11 (£ J)1 nui 4 jJ| (J ,a^> \ UJ (^jll ^Iaj^jVI 

^jl LJXJJ S^J- 2 (^1 O-X-jJI jin coil JjJjxII 

SdjI^yjUll 6 J-A Gj J-xl <C^_<_u ^Lj :L-Olj| IjJl^jlj 

I jlj ^ ^311 ^ll^-ll Cxijll jVI ^ 

jj|^£. djlL$ I jl j I ^Juulj I_o-o j_i^ I <Cj (_oj Gj J_xj J lalll 

^-^111 i^yl^AAJ 6 LlxJI d;ll J JjLi t ^ s\ \ 11 j| Sj -x^ II 


Scientific American, July 2011 


fkLs-ll j^l^l I J \3tT S J <^j2al^ll*7l ^_II djllLuJI J djLI J \x.ll 

.CAicJi ^vv^jLlU 

UJ 

^lUjVI Ij —Ixll SjUll ^ (Jj^j Ll7 Ij LlJ 

Ljkm I_ oj jxiiJI a^xII j o-i <j-xj^fl SjljxJ ^ ILxJI 

* 9- <T 

J^>X I lo£j . 4 1 \ U <^L)U-L| JaaIL L_ijJtJ lllUj .(JjAi_cull ^1 

j-JlU djLa jf\ _> La 4 aJjjJI 4 1^1 II jjjUl jl.1 ^_i 

^IaIjV 4ju_uLc<jCXJ (^.1 \X.T A <>1 dlul^ <j1jjJI ^Inll jli <(9^Qt| 


(2011) 10/9 f^\ 
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(j\ a l II j-LLLj 55 <LzJlusJI *Llu 


jU -J^d 


I J_A -LJLs dd *3 * I ij fAll ^_S ^JaIAa ^-JlJlj-OA ^Jl V_2 J_^_A jl 

i qJ5L> eJjj_ uu J-o-sJI I j_a ^1 jj_ jL»j . J_ilJa j_o^l 

LJILj <j _ lju j aVi I <j_ i-u JjJla_300 000 

< incubators j—uil3 aMa ^jLc^AJL 

jl biopsies dAl3 j_<-u» :<d 

& J_A ^^JSa | d-JLAJ . <JlL^. 10 000 J_^ I ( ^LalC jAjA^. J_C 

S^xtiC llQ1 ji j\ \ixi <6^)-e Aj u’iC. l_5lCL<-AjlIIa Ia^IAJI 
^IaaV (5L>^ 3000 ^.1 j_kIL_uL ^LdlLJI ^j-Sa _<_uj .«<\ 1 ^ 

^JlII^ < jaJjAJI dd^L ^-JuajlA 4 3 \ 3 J £_Ll 3 ^j_c J \& JJ£. 

** ^ * 

Laja^^j JaI jiJI j-c cj! ql* c ^ c-y/i ^ji La jala ^J \c \ 

< <_jL^al!I ^_9j .4 aaaj 1-Ctab) l(] .ail 3 jla^JJI ^JlC ddLsLtAVI ^j-c 

^AiJI ^aJjAJI *_ul^ ^jLIjJI ^y2ij£. ^j_c ^LclaJI ^J±aLsuljj 

.<jlc Lfl-jl ajIL-uI (5^JI 

^j_o j_sj_o ^-c.-^. ^jLa IjjlLI ^j-o)) :<j| <dd_ <-uja> JJ^aj 

(j-a^aa ^1 JjI^j Cy*-* j t—i lWi \ J-o£. jx£.jJIj J j jALlI 

. ((111 IAa £j _c 1 -\.T\.c ^ w.rVt ^ji LuI^cIa <i_j| ^_l£. ^_ IIaJJ 

1 ^ >u7i g,Til I I J_A jXxLa J_A)) : <(jr\ Jjj> I_cajLij 


U’ 5 


:^U»Li j^Ula 


jVia ^ <jL»» 


xSjiUill 

jl £-U>JI <_ ^Jl^. 1 j\»b) JjLO l^_SjjjLA ^_ JlII <1_uJlc 

JaJJlJIj jJU <1_sL-A| ^J| <Jl3Ulx-^ _jIajJI 

((. C-AJ) lb>l I ^XJlUJI jjjlJ <Loj^U| 

Uj^fl)) <1_CUAJ JJLJ <<(J>\Jj| (jUb* _U Vj 

^Lul ^'l^jLaV L-uLa^. <((j \^\A11 ojjg l J.I ^ 

Q AAA ' <«11 < * ' AqI jjlJI 4 jlo_ALj JAaa a JjljlC. ^JLLa 


- $jljl<-u!iU 2^1 j^3 - 

Production of Animal Proteins by Cell Systems. H. P. Haagsman, K. J. Hellingwerf and 
B.A.J. Roelen. University of Utrecht, October2009. 

Livestock Production: Recent Trends, Future Prospects. Philip K. Thornton in Philosophical 
Transactions of the Royal Society B, Vol. 365, No. 1554, pages 2853-2867; September 27,2010. 
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L^cLalAl CjjLi I JjLlJ . _AjVI -U \ l^S. <j| ji.1 <5_LS^iLL^fl 

^jA» Jl CaJ 3^3 ^ ill <UaUIjJ1 CjVIjlAaVI dl L 

yuck diil Ml Jjtj Sjj 63 A ^-o cuj ( y^)) : JjAaj <6 

jja ^ill I j-A (j) ifldjJI ^uLJI j Ilau 31 ^response 

^ LAJL^JI dJljjVI dil3 (jl (j\l> ia— 

L LJl£ ^JJU LJI ^jl I Jju-ajj i <£.J_<_UJ J \* \ \ I 

^LoxU^flj jlxn 0H3 ddJLJLA_coil 

tA LS—® 4JI jlili lo LJli. LS —iJlj <—IjaII 

6^b> A m\ 1 I < Sd ^ s ^ 11 d-J _ culU \b> ^ l~>b> r> 1 ^ \ I 

dJljjVLi jLOl^ <5 jljIjJI I_c| jjLt^a-c ^_3 ^_*\ ^.311 jl 

-LlAJjA Lcj <^Lc J^alu ^J)III <-d\x^-a <sL^A ^JlL-uJI ^ cul^JI 

<lcl*_c f-^JUU j ^jAlj-c^fl j i\x^*ill £^jk)_c _<AJLC ^J_C l^_J 

<j| j C.i in <-uil <AaAtv ^uLJI dJjdl Lc I jl j .CjIjI j) II 

^jl j-c ^LaJjj L^ikd ( jj —Sa ^1 <jioAj < IaaI jj JJJl_c j— a£. 

<aL^a cu^fl)) ^j) l^_A 1^ <CjIa)J)\^.U I jjJ £ AA-U^aJI 

((. Lslaja-u Jj^3 Lc 6dlc < 1 lltiill 6 JaJaajJIj <£,Jj-U 

<Ja jli I dj^-^ CjUs^iLLI 6J-A JjLC ^jLa tJL^JI ^JLAaIcAJ 

<aI tll^ 1 jdAA uJij_ LJJ ^aJI ^_A LAjIj-^J J-CJ-LI <_l_ul J jJLa 


(J 1 <UxUj 6 j_^ko <j— xiu (J Jl ^Aid .1 ^ 

^j-c L-AaI ^ 5 -^ <0^1 cj^ > d^j L>° 4 -aja * Via 

^iaJtc ^ jJI ^ 1^.11 (j) (Ja2 ^ xA ca dd—^jl 


4jJI (d.u^VrvA 1 c K)) :<^jaJj»j > LlA j .4_L^.I Llj jAl <aIa_^. 

^JUul ^ jJI J_AJ c La_1c jTc. a Vi ddd^AA 6J^A 

:^Ljli Jjb>3 a< nj ((.dd^^ xall £_jlca^. ^J)^ a ni (^dJI jJlcjLLI 

jAX-I ^jl £-aLa -col V (^LA^J <6j]aA 4_^.J ^ ^ ST | ^j| ^-aIalA-(_U))) 


djdj _^AJ .^,1 _IAJA ddl JAaAJsI jv~*k II <JUL*_<AjJI 

La JalaJ <<£.jaa_c ddl _ sL^a ddldj <LsJaA-c j _la lie ^-2 Jl _ a_a^fl 

JUI 3jLj ^—Lc. j£.l—i —ua (^aJI ^aIjUI C^-*3 (jl (j— 

ddAAJL_coil jSAaJJI < wA^I Jj^JAasLlil jxl^AJ • L ^43 - 

jsaaJJI ^ lc. < iAAA ^aa! J aA ^Ajij ddLcj5AJI A _l2 ^^jSa ^j s 

JjlLj l a\ jl <5 juajLU (£1 1<jlaI J) II 6^)jLi-OuC ^j_c ^JlILI 

(—\JlS iiLLiA 4 al1cj jajAJ. 1 S gllll jSAaJJI (^-1^ _coil 

.cruelty-free ((Squill j-o JLi» l^jlc 

,-UJ dd-UJ (^jJI <<dd-CAJA> Jj^AJ 


4_*_cL^. 




lj_A ^]/-aI jl 


ja.lc. I jil J -A 4alLa jAi ^Jl J^xa ^jl JjlS ddjLc ddjld 4 jlK j JjUjjLa 

^Jijijlill Iaui _Ju lJijjla ^jl ^a-c^)3 cIa I jsTc. I V» :2002 

<A$AJ-C^fl 6d V\ll ddLV^JI jcJLajlc c ^_a 6 JaLajJI <AA^_aoJI 

jl_ JjIaV j^ca Lc£ .«euthanasia jJI Ji&ll <aUa jl 

j I jjLd! ^ jjac ± Jlc ddl jlj> II (—1 w^T ^aJI ^jAl j_edM J 

6jIa| dd AAA coil ^k 111 ^j-c Ja ->k \ ^jl Jj iLJI Ij 

^jjJajla » : <(j^J jj> LlAj . (£ JaJIjJ I ^^.111 ^_c <jL^_dull 

^)iyll £j-e 6 jJlLc _du JjIajla Lcjixi < JSl _a Lc jJa-Ouc 

. <AA_C ^>J ^J-C J_A < JSLa LcA^ j i^A V < AC A^ 

(J111U <c j>^ Lj Lc JJiA^ c Id_Ak ^jAjjLXA ^jxiLJI LcJa£.j 

((. ddJLiJu_ai I jSAaJJI JjLla i A J-^kA ^j| c_aJLj-oJI ^j_c 

; Ja J-^k Ja^-ca *_)d_2kJ c <dd_ i_a^a> ^dJ ^^aa 
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2 Lj*JL^jLl >4 


Sj-tjjsJ/ ty^L JjullII lzjLjI^jl^JI ISLojL* J-& 



Cilal<U3l js jl -£jXI 
jjjlliJI 4 s . jj * ^ ^ U jlji. ^ 
uIuj j£ dLtiSJJ jl4uiVu\.i 
<Ldl ^a jfc Ct4i\3 ji I jj 
<LijjJidl 4 j_j 4^_^I^X Ol jlOXU juV) 
. jd> j^lLI iU-U-Jkl CjLutSJI j£ iLo^LUl 


<Cu~v->j .A J> cJij_3LJ I_ oJjlC 2007 ^I_C 

(3-°^I ^— C L>J-^ f-^ LT^] 

^_a I^jI ^jxljloI ^_a oljlj)\^.ll 

^jja S j_> <J^L_u [<u<C^l ScjLj^jJI 
2)1 IIjjSScI ^jlliJI y A(H2N3) \y>j&y\ 
<C>^Jj> Jo_$ < Lj 2x3-^ Cj IJ 4-I^LcoJ I 6 J-A 
diljJj *« j j.^U i <3j-oLu 2)-^ ciilLlA 43) 

S<Lojl*_ll til \"\ \ I jLa ^_<_aijj IjJl_<_u 

( J-C dlllA O_ CUJlIj ^La 

j-tlu . jj a^II 1 j_a ^_s \ j I £dcl2 

^ r> \ \ Ajua j/^j LU1 4c,j) <Cu"v->j> 

^ 4-1 il-call 

2)1 <_o5L^Jl 4 jI)) :jY \nu<it\ 4 jlaLl11 


EYES ON THE SWINE (*) 


(2011) 10/9 f^\ 


icL_u 24 Jsl (^ij 2009/1 * nil 

SjalU jLcu-o ^_a ^^Ull »_x^£. 

jjJjJLII CiljJLot^ C\a1Uj1 <2)J_<-uJj& ^Jl 

2)-o <Laklll _cal Cid^JL» it^l^ll 4_iJLO^fl 

4-JlsI jJJ J A^iC ^_a_3 . S J JjljLcj 4_ul^_o ^ aAI^-o 

2)1 (jatllll - lL (JS ^-lc <loa^Jsl 

4jls1^11 (^ojI J Lo 1 ^Uaj j)I <jll 3LJ 1 <V< cilllA 

. L^-Jj J_2^ j(J-S 4-1 ^-JLlo ^ | J L_uiVI 

1 jaj) 1 2h° 6JaJ-2^. il^Lcu CijAS <tillj 

^A(HINI) jajlliJI 
(j-° y ^l^-caJI 2h° 

jJjj _JljL° lA^- <2009 ^lc 

2^JjU^ 2009/5 ^yA\ ^Ijl 


. U 


ijj ts ~\a (J_c<^jl1 I 


2 ) _ A 6_cu ^jl 

<jJL^J| ^JsljJI 4 jJLs_s j-c 2 > c > ^A/n AaHINl 

< J A a ill 12 >JjI^jVI _cjjlSj <Jualj_a_J 4 jl1*I1 

jjlc <L^ail <_>jA\ll <L^ju£i ^,lc 2^^ 1_^ 

jajllAJI 2)1 —tlu ^jJIj _U_*_s J_ol 

. <jlj j^fl CjLcuJij-^ jl A^/)Lo <Li£. jL^ (J-aJLJ 

< _cjlAw- 1 1 jxjVill ^-lc ^ j A A11 isJ_<_u <j| jjl£. 

^jalu <aAjl\j 2>£■ t a au^ 11 JLcSU 

<CjlalJ)\^.H CJLcaj jJlSJI 6J-& Jjlo 

.j_ culJI ^1 L^JL^IjI ^>KcL j)/nll dUj 

c> 6JX.1_coll t^t^L 2)1^ Cj 1^)J_i 


<LcJjlj >oil jl JjVI j I ^ LsjJl Cjj J-2>* i_iA.^a 

.jjiai J^I ^ 

LaLjuu-^ _‘-“Jl 2>° 

i 1 _^_Lj_oj j l2)3jlajVI cj!_2^jLj ^LojLaVI ^_a 

iLiijla <-SjJl 1 4 A^all jJjj_»_(jlo y 

9- 

(oLuoj-kll)j^l j-a^I Ol \ i< j \ \ 1 < v w a 

l^J y \j oLiljo-^Jl y pathogens 

<Jllll (J^JLcu ^ la a .J_cujJI f.\ jj( 6 jJa]| 
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LaS <H1N1 ^jdu^jakll 
< AjSoJL> L-lLa. cQI 
JjjjJI vloubdl ^-dalLAU 'sfj .jJUl 
.j^iajJI Lg-J ja1lu±lu ^^111 4_iiuSJLs 


Vj).ft a7i ^)jKl 4 jlAaA’v 

Jjlc j_ lauU Cj 1 j i*K i 11 (2)^ 

Cjj x7t*w<nl ^^jlJI SjjJ^JI U>jj1&jVI 

• bJjJt 

Ij^kJ CIjVV—<-<-» 

^iJI 6jjji=L^JI ^ J_c J-2^3j CjUI j) ^ 11 

.K S&J .^-2^1 _<Ju ^jl_<_aJ^U 1 ^ W as 

<Jl^.j^U ^-o^jLII Jg JlII <j _a] <^^^JlL»jU J> 

LojLJoj^jKi ^jljI)) ;V-jL£ jjlII j 

j ((. jj-aVI JpViH LT^ ^Ltlu 

aju ^jA l % ^_tJaJ <2009/4 ^iJI 

U>jjJ_&jVI L^-Jl3 Cj_JuAa ^jlII jj>jLlAJI 4_1 jIc 

.JL ' 0 (^\—£r^sJl J> ^ 1 ^ - H1N1 

.LJL^. ^L.ajVl (—i\ j.si's ^!ill (a^ j)^^»l- jjj\) 

l^pLXJJLO LaL_u {jGiy _l_aJ I UK I (J | J-2k.jij 

jjLz Ss I—a$-iK <H1N1 ^j_J> o—^ 

CxaJjl^.1 j j-IjUlAJI ^ lUa ^_S ^IaL-u-o I j^LlJ 

dh° ^j-tj jjjlI4J1 qU \^. ^_3 <_LlLLJI CjIj \x~\ 11 

LoJ&Jj^V ^c-oj-u ^jJI ^j-oVI 4-IV-<_u 

JJlJI Cj-^J S&J . J_A ^ Jjl-C £_C 1 o K~ 11 \ 

4j 3_(_aILo CjI^)I_ Cul ^j£. ^ LoJaJI _o 

4jijJj3 £ jUj J I 4_1jIjl] ^jjjJ^-AJI jJJ3M 

VI / S^jK \ ^ i ^ I_i. ti \ \V I 

the Centers for Disease Control C) 
. array :Uj^la(Y) 

virulent (r) 


^]^1oI_3l1|j jJjtlAJI ^-1^* £ J J-JubO ^Lill j_C 

9- 

>! ^ 

^jl J$ j*sZ <o^>^il 3^ 

ol^JLiiJslj ^LjlLVI (J^ ^ 

CiLm (—(jlo <^lJ J < w^> Juk. *tnll 

^Lti . L^JlC —JuKJI ^lll (j^lj—°VI 
oVl^. _C ^V->VI jJULi <(JI_111 JjlJ_ UJ 

^Lj^-SIKwO j _^1J-O _I 4_lj-(JujJI II 

oj jl~v ^ yv; I 1 ^-jlo ijlijJlj ( ' (cdc) ( j-ilj-oVI 

(JS ~)I \^l. i?M \ CjI^JlLLJsI .^GtKjJiJlJ ^2|j-ll 

I J^jjlkjV I cjV I_JaAS < I \\ a A <ji_coj 

L^juLaj^. ^jj^j <cjIjIj)^ llj j jiJI 

<JJJUL^I CjIjI _O^VI ^lj__^.V ^LJa^fl _a 

£j LjlJlsJ I ^ JI j_> V CA^- ‘ I 

( j^ijl| OjJ-^. {j£. ^jLl^.VI ^V-»VIj 
Ij-l-ojlS-oj IjjJj^-o lj-°l ^JjllaJI 

<j-i^jLLI —o^/l ^y> a 1 \\ aA _Lc 

^jiliJI ^^-^Jlj <£jl >^H 
.nipah ^jjAJIj i^olll 

UL J_ QJLJ _II J <Cj_J_^JL*_SJ 

cjIj r^ll ^ji [^ ^jjjI_cojIK 4_iVJ 4 *_cL^. ^_S 

(S^JP u> ^4->jJonil <Lsul^±~± _JjlLII 

4jljI J) J- J <_LJLO ^ I J ^.1 ^S I_0^-0 I Jj J 


<4,\ \C (J^ cM »A ^ 1 \ | j jaJLij i IUL 

—cu /<V >xLLa 1J lg_o^ 


> jjKl 

Jj ^JLJ 


L^Li-^lj .^j-ilV-l 4 \ u nil CjU-jIKJJ J_cl_(Jo 

4^ju-L Jl LjljI)) <£xz»-*j> 

4jIaj ^Ij^Ju-uLi 4 jljIJ)\^ ll oL*-oj^JLII ^5L^_aJ 

(J-ol^c ^j£. Ijl-vj _<^ujl!Ij ^jL^JI _aJI 

<Cu^Jij> JC_ LOj I Jj3j .((4j _Ujllll J_sJI 

JL-tiij IjjI ^ oI^j 




: Vj>li 


j->jl W II I LlLaj-o Lo_Aj — LjljJJ^jIK 

4,\VUII 6J_C4J 1 L^_j jJ — 6J_ ^jlLI oLV^JI ^-2 

^Ij-cV jlkJI ^-culj Jt-CLLO *1 


J^Iaji_cut j ((. jJjLjlLJI 

microarrays 3 -jjjSjXI (r) oliiW\Jl oLyuii 

4juu-ail ollIlUl jLl^l L^j^-ClJ chips 

jii^b jl—^Vlj jjjliiJI ^— h ^Ij-o?^ 
^1 - il £y> 6J-AJ < -N K\<\W A - 

J& CjIjJ _i 6j_L3t J,S\ 11 CjIj _iVJl 7C_JLOJ 
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Jlj_a^fl 2)J_A <ia_ 


iJI 2)—^Jj 
-IaJI CjI _^Wlj 


jxL =2 ^Jc *Ljj^I <Lfl-^ljl 

L Ul ii.VIjHINI ^L^aI^c 

^lll <Cj caJL <CA^- Aj> Jji LuJ . I 4 J 

ill CjLV^-II qIj L^j cAAa i£l 
<1A-JA^JI LpjJLjVI 2h° ^Jj^fl CjVL^JI 
j)\^ ^a ^jaJAU <^aJ I^aI ttr^l Lic^ 
Uo <CDC >_£Jil ^lj L_2 >j^aJ£ 
jLklV <_cOja!I 4-^-coJI ^Jj(j_<_ai £^L| 

2)-o ^bli *^^aaJ <2>^JJ -O Wj-yl 

_cal ^-vN^. ^ Ji OJ^ 

a.u-yj CjLIJ) 11 £jC. 5 a^.LJI 6 J-> J-zaJI 

JaiL. ^AjI (jl (jl_ cojVI 5_aaIj-o ^_Is. 

■ .JJVI ^ILaJI 

<(Jjjj^lu .Ch> 


* ^1996 ^Lc 

^ 3 * ^ <3—®] ^^0 £- 0 Sj- 0 Jb^ 

J jjlj [ I_jJ jj LU <--J_col I cj I ^a! I 

6jxVmUI H1N1 Ij^IajVI ,Lj 

_coJ I ^j_o QjL \C- 1918 jxl_C ^A 

2)1 ^J| jl_cu! AAj .<lajArdI LI ^ aAII 

L^^JjjJI JJ^ L-^-oLc JL)I_a j^UI 


<-culjA-> ^2x11 <UI jxlcj 5ji_cuLciWI 

<ja!jJJ 2)1 A 23 a \j . Ijpi jJajVI CjL_ujjjlA 


^jJLS-i ^A_II _JULjJt ji.1_LiU <_ AjAA-!I 

2)C ^LcOA j _LOjJIJ Jj) \LHJ jOjLlLJL 


2>*a L&jJlCj Jj i^JIj IslLaJIj _II 

^A < tli\^lllj 5_cajCLcall CjLIjjl^JI 

2>C <_sl^jj| ^_i j-OJLi Li c Ll2_sjJI j_Lllil 

^JJU JjjA *J)-Jaj C_J Llcu I ^-a£. I jj)J^\ ^ 

. 6j^Lj 4jl2jl\j Ij^j jJLjV I 


-LLojI —2 IjlA-^t 

. JJ a^)II lj_A ^-S <aAIj 
N ^ I jJLl_ cuj i_I <dl_JjJ A _: lIj j 

IjJsj) 1 j\l ^jjj JjLs <_>1 is~*\ c_u_ ljj jwn^l 

^ ui 400 jpJJ (H 5 N 1 ) jjJJI 

L_cul ^j_o ^-\^ r>l^« r> ^LlII ^L^jI <1 _sl^ 

La^ . j-JjuJI LcLoj t 2 \\\ 11 ^_2 tf\ 

^jI l>^ < '—g-LoJjiJI j—i^.1 

^Lc ^LjJ ujji—<_ all ^-Lc^^f 1 —aaJI 

\ - S ( 3 * ^^ Oil (3—191 8 
SH 1 N 1 Ijj^IajVI <JX-^ ^ 6 ^^) 
<JjJ 40 ^aC IjajlijVI dlL OjxiVnl Ja! 
^_cu 10 000 ^j_o (—J^)Aj Lo Cj-iLas|J 

79 cW oj — 

. 2009/5 ^_LJI 


w |jA jLiS <1JA Jaii 

£ 

•O^jJ'l lZjLLl^J/ Jj-g 4jjii.*io jlj^l l-.< i i <t~ l-JSJ f^-4 


c L^L-oII oj— f jl .' (1 jjl J—II 4 _^JUIL 3 
^Juu-oJI ^J-O LlSLcLJ <\ab iojillll 6ui^-> 
(jl <dll jj| ^-AUsJI j-oVI a is-* 1 I j .21 
^a_cJI LLlj 4 j 1 j jjL CNV cJ^LlLVI 
.^ 2^11 jail Lit 

(Jl ^^.^1 ciAjJ La <2004 ^.Lc ^_i 2 >^j 

Cj-° cjl—J ^ j/ ^ <Cjj— iAJ 2)1 

CNV Jjl c^-l^UI 

<LjjLJI J lj <jX^JLJL^JI ^_S 

^LlU ^.jL-a oil^ 11 a \ cL^Ll^I 2)1 

CjLjIaj l \^ ^_ijj jl 

LcAjlAj)) . a Vi Jil <LL_loJ 12 Lj) J JA 
^J| Ia~\. Cj J I L^jL <CjVIa1I 6 Cj^^Jo 

J-^. L5^” ^^ L> I o-ils 

jxlxj LoLL^.VI ] <jjJi lL .S> Jj— 5 

JUlaVI (J l . . u l . . u . o ^ 

^J-^.^2 dl^Loua c -iJj-oj ^jlj jj(jj 52 jJ-oj 
^ aLJI 2)l^» :^LL lJj jl jjj .[c^fini 

TOO LITTLE, TOO MUCH (*) 
cystic fibrosis ()) 
copy number variation (r) 
Crohn’s disease (r) 
Down syndrome (t) 


oLacJJ 2 )-<^j jl . (r) (CNV) 2 -^JI 

^ C. j] I ^ lc. < LoLi A \9 \ \L ^ ^ | 

0^1—ti iLjn i jL^ j 1 j^lL j j — j 

^Ij-oVI IjjJ (^Jj2 Li ^1 LJI 

L^jj-o^j L^-aLl j Lj_zLi ^JL_Lu ^1 

>2 ^ " 
^L-OlAII J J^jLII IJjLo <JlJUL2 >JI ^jlolU 

L^jL —ljj I cAul^ ^Ij < ( p I^J 

. j ^ac Jl^L 2 aI^LlU LLj| jIc2lo 
GIj^JI ^JU. > i . v r.ci <1936 ^Ia ^ 
JJA ^A L-i!fc.^.* 2 l .c> ^VI 

cjLjJI <j 1 <(CNV) jc_caiJI 

.„tl c^JI L-o 2 /LL—coj ^ jJI 

jajj . I j_^ 6 jjJuo2j <l_j jjla 2 x 3 _ ^3 Bar 

oLjljlooJJ <j _culjj <> Lj IJ <2> 4 lAat ^ dll j 

jJU, C/J bj '' '.'^ 

Lj jA^. oAi— uj j —A CNV L_i^l—IL^I 2)1 


j (' 11 ' < I ^yc A2C. oj^Aj L.O A v^ 

j^J)\ \^k 11 ^Jj^l <_uAjl 1 I A X, n\ll oLaLlJI 

3 —cl^-b (Sj — 

* ~ t t 

.^-Ll^o^Ll «Lu_call oilA-a> II (_1_Axil 

55 

oVajo ^_ 1 a 2 /2^ LJ I _L- 3 t_o 2 )^J Lij 
IjjJI A—cl jaJI ^IIjjl ^—i 1 a^>ao 

(2rLl j^~ 2 >L)J) 3 \a<>j <2 r^Li-2rLAl) DNA 

^1 vi /^^,-uLyji > itim a itiui 

^j)\ \^>. ^A OA_^2 j Jli\ Qjlj-ikJl 6 j_A 

c>° jtjj 

J-cc^-c j— coaI 2)1 bJ 2 >^ ^ <->ACIaJI 
^Jc L^A 1 6ji=2 d jjJI o LJc jiL 

AAlau 2 ) 1 ^ V ^ 11 ^jJI 2 ) 0 CjVL^. 

jja cJMlL.1 j 1 jaL l^ii UjI— cu 
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SjbjJI jl £x±i jU :oLiiLu^-Jl ^ 4 _l*J 

(jjaljJu Jhjjj CulS ^111 LjjJI ^ jL_dlll j 
. J_ii j^a JiTa* 1 jl£ da U-^ajJj jiiSl ,2<al"A -a 


.<LLa_a_a jl 4 jljul^. Lai dakdl (J-al 
Aai 1 ^j^jl^LJI <juLLg _ ljj (j-sj 

CNV cLaVdO/l (J^. _j i 6J_a da. -kaljj 

** & 

< j^J^ > J — < ^ > ‘lA>^ L/^J 

L_akda £1 u-CU Sdj2a. Cal-S^Ldl ^JJ 

dj .Jjl_<_cj| Ca La 3LL^.VI jy._aj-a ^_1 j 

^jJ| <k_a^iaJI ^jIjl^.IjJI ^jlj_A Jd^ 

CaLa3Li^.V I JJ_C 2006 ^1_C LaIjlj. dj 

£”j3 20 000 3- 0 Jlal <jL» <i_jlLl^JI CNV 

J a\\ un^ 3 VI L°J fiaJcljJI £“lj!jVI 

3 a , d*\~ <Jc*_o <i ka^ ^j 

500 3 c ^1 CNV oLJ>3LikVI 

I dk jJ _ULUJ .<jCC.I^JI ^JjljVI ^j_o £”JJ 

3 - ^ 1000 3- 0 l-L a JjlUjJI 

Jioj < 0 ^i^ J£ jd CNV oLa^LikVI 

L>° J^VI %1 ^1 

LaJAa ljjj^.1 J _aJ)) :<jjJi_ LU> Jjlaj 

4- jjuJl (J^Lk)) 4 j) VI ((. Ld. Lljj_<-uj Ikj^la 

CaLa^LdVI lJLIj^I ^-td-adu <<_ajl_Lll 
t I a^.^> jXju£*\ I _ £jL» ^ _COJLa ^lll <CNV 

■ ((.(j^lj^VI J&b 

base pair (a) 
body mass index (Y) 
hypothalamus (r) 


tidjjjjAj iijj^ G (*\( a G~° ,M> 

ill ‘LjAjSHJ Uu^j 5 t n 1! JJ£. C l i*C 

^_/c (■ Lu^laJIL-UJ £j / Ljj.j'lKlU 
.ZjjjlzJ! (_-«/, (/ i^aJJ ZajULU Lij < (V < // 


-(_ol^ j CaJ^I CAa . 6 Jjk 11 

^Lilli 2008/9 ^_till ^ Nature <j.y* 

^Ij <UjI—<- u l^-JI J-^jlJI l3 _ill 

^jjjJI ^—cujlII %30 0 \ ( —o^— 


i iaILxj LLcuAjI LjlS La^ (Lajlj 

LajJI ^ -a 6 jJJ>^II CaVj— JLiJI 6J-A (jl 

((.^j-ij-LI CajJ^. ^_a LojIj J^-Sl^Ha 


2h°J <6 J- 


(J-uV-a 5iiLa A _Ijk ^ a J_-y) Cjy± ^ -call <1—lal J(J ^—L*_a ^-i^al is~\ 


.VI 


LT" 


oJI A _akjLa ^_a CrLd 

J^jjJI (J_jLa <j _uAa CaVL^. (^plju 22 

9- 9 

^_a Caj-tlu <L_uljJ Caj2lj .allj 

Nature Genetics ixjuJaJI cjLlasJ! a\ y A 
* I ^ C/^ <2008/8 it,II ^ 

A ak\a _c.La 20 000 

^jJI iIRGM ^-a_<_u_a (j\ _ 2 ^ ( y^ A _ »ji£. 

3jiJjJLII L-Jj-liNiJI <_ 2 sJl^a ^_i—LLa 

. invasive bacteria 

9 

<l 4“° L5^ °J—““ c5>=^i <Jtlo ^ —aj 

,2009/1 J(! ,t,ll ^ c^l-ijyJI 


O< <t*1^ ^Lajjl ^jva Ikjljla c ^x>i^‘LJI 

^jij 45 000 (l Gy^j 4I ^ H 

^-a_ ujlII 2A^-II ^j-2 5-ijAcLaJI ^ lovi Lh° 

CaLaj \j_oa ^_a (^jJlj < NEGRI 
<_akla < ( d U C^Vi <Laklll ^_a 

^ y s 9- 

• ej^Laj_(_uVlj ^^^Jl jvhTi ^LajJI G _ 0 

ujjakJIJ <dlj_^ .E> dllj (3_k kaj 

[ji:K\ Zh\ ^jxu^IjlII <jt_aL^. ^_a ^ _(,na\ll 

(j-a <1 jLa <JLa^ I^L^^ ^ _a1)) 

La-a 1 1^xa ^Ij_j| CakLuJI 

((. 1^_j j_i L_u_a < aj^II ^j_a 

J£-l-cuJ <3! J^VI (_J-11—C ^—aj 

<(, jx ^l^JfcCNV lJV— ikVI 
£—a <6J Axil ( j2alj-a^U ^lalj^l JLalaVI 
^_^_a < 1^ A<<a\ CaL ul^JL LojI J kojjj V L$_al 

.^JLaI^.1 i_jJ-L-uI 3Ai jikkVL j3Gj ci 
<(J[^l^ dLa .S> < J J 11 lj-& 

^ ^l^_a-oll <Ial jj aJa \ ^ _c<al x^^Vl J 

^Lcul^jjU djl * Vi 11 L_kl^-ll^ <MIT J ^ >1,1 

9 

o\l> ^Ij t5 —lc. ^1 

31 IRGM ^_a_(-all G _^-11 ^ 

%40 4uiin ^I^ CajC^. 6jjk^. J-aj-^ 

((.^jjal ^s. a Vi VI JvC Ca J-^-a dljj <kiAa 

^j\l. 1 \\x a Jj_aJI <_»L-^I J-alxa j 



l - ) —"M-*- 0 a- 4 ] < j—Uf-* M> 

il_I ,V, _LXlljJ 

14 ^ Ij^Ls ^Ij ,2006 f.Lt ciUjj ,CNV 
,l,^^,v, 270 DNA bJI JjUn 
J ,^.1 CNV (JjJ-c jjl I 

i JU U^l 47 J! 
jj^^LJI ^\1 2007 
Ijc^^a <ji \\a .C .J> <falj(jJI jjJ_c JjiljJ 
.CNVs cali^LlkVI 3 ^ U^Llkl 62 

<j|)) :<jJjjlA> J[_^-a La^j <<AaAtJI ^j 

d llA j LlA jji caj G I ^kl I G (J^ 

((.l-^L-^jVI J-al^ cLJj 

*'—^1 

^jlAjlCj <_<-oLkJI 6 jAa dll iid 

^1J <CNV caLdillkVI j-J&l 

jwd^ 11 ^_a <(- ljjllII ^Lulj^ I 4 ^ika 




La^ <^j)\ 11 _jdl IjLs (^j- 


<^j>V^-ll G A ^- J - a J d^La < Jj)^ X a 

G^xxx aak (j^dk. au\ ^_1c < 2 1\ ^>. I J^a V J_a 

< a lA 1 1 3 ^ ( 3 "° La^j-a_t < 1 ^ I ^ 

G~& Ca IdaJ ijJlI I 3 11 L> a ^ La ^^Aa ( a j _ i_u 


^joj ^2 a 3-°J < L*-^a CaV-kll jc_cojJI 

<jJ| a J_J 1 4 La Cat da J)^)^ 


c£ Jj-f 


Jl 


uf ■ 

<Laj|j Cad^-a V)) ^_t a^. 11 jJljlXjLII I JJfe 

^^Aa JAa ((. CaLLda_<_ul dll_lA Gl J_ 5 

^kku-^La <1_ jLl^. 1 cl_!j £_a (A _aiAJI 

^_aj <C Lda jj_JI G^ 4a^» x^ll A a a*\ 11 
CNV CaU^LdVI (w .i a 

j a a»*a Jggj.a ^a. ^Aa I jjJI 3 ^ 3 kIda 


^j^-a La_a <^j^.VI <jLak-oJI C 


Jl 


.A K aV(1I j aa»5 ^JJ 

kmj ^La-kit J^Lka_(_ul JAa <dJj 

^jdlj-aVI 3-° J a a JA*-a CNV diLdVI 
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o\j -4^ 


I jl SjjLsJl <Lo_>J£. ji i^i's j2 4_>j I j CjL^.LLUI 
■ iJ jfl uni t ^xtjj-AJl ^ ^_o JjG 
p La_LxJ I ClL<L-s. I <6JjJ£. £g±a ^-Icj 

I J_A ^2J . 4jlLWI CjLojJjjJlII CuIj j is\\c. {jL. c-Lajj^JI 

CjL<-UJjJlLII <Ljl 1 j <jxI jj-J (j£ j-ll J <CjJLO_CU ,T> ^JU-Lj ( JJ-i-P^-ll 
2)1 ^Jl [\((JxljjJ cGLi_u)) __i ((CjIJ jJljjJ)) 
t S ni^ t jaJ CjL<-UJj \ "411 6J-A JaiAJ 4la ^j-O jJt^l 
jjJGJI I J_A OjJ-^ (_w a ii j . 1 \ n dl^Ju-VjL^ j a^ViC. Jj 

CjL-ujjAJI i Vw^ ^ J-Aj <J\ J-A 

Curing the Common Cold (*) 


'•’flSjU wSLJi f. I_jj (> ■■■^ .11 

I^J-<-ol ijjjy/ £jJSu JJL£ . <5 Luuj Iulo lyJ^ 

. *LujlAj /^) 1 i\ 

pljJ l_3L2u £”^Lc {^£- 1^>. ^ jaJ lla 

IjJLJ liU. L^JjLjlIj gjujjl\ 6j^ £JLa_J I A Vi 

(Jjl 2 JUbSU LLl dll j f^yO J I A Wlj . jJ)fl t-> h-> 

4jla-Ol^J1 CjL^.LL1 ^jJ J^Ls La_\\c. 4_aGjjJL jX^_aL^JiJI 

y^ ^-_uL<_ui <HkH V lAlc t^l^jJI ^j-c LJLk. LILc (JliGii 1 
.4 jl&WI cjijjl^JI J-i-uj JaL^-o (Jj.wnj <4 jlLsj_ 1I Jjjllil 
jLxJxo ^LLl ^LGk^l ^_Lc pi_ai*JI J_oxj ^__sl^JI ^_sj 

oLjjAll ^ 4cj-o.^ ^j < rhino viruses <LijVI CjLuj 
jx: j_j La ^jl Ci^fL^. <lil 50-30 urn>3 ^jJI 

jl <dilj ^_S oLaLlJI l3| <U| *nll 

^jxiLjJI a (jLs l-^1 aViVnI 

6j-A (JLoAJu-ol (j-g VL^. (J-t-^l (Jjlj-^ 
La IjJuiS ^c_dijjJI (j-° I ^-31 L LjLa^L^.1 <<AjlA.-vJI ^j 
6jixAll J^.1 ^j-a VllLa LjJ^. 1 dU^ L>° CjjL^JsI 

<akHj (^jJI pleconaril JjjIj^SLlL ^a-call 

UJjL^JI 41 ~N.^_a Laj\c 2002 ^^JL-cu 1^ ^Lxa^Ld 

<_i-^L-^>jJI )>j «6j ^ »1 1 jriLsJL)) <\ \^>. jas ^ <_jj_jj_<_uJI 

<jJL*_a ^yd 6^^Jal LI <((<AnJ^ll (jxil^JI)) ^ ((^J>j^j-gJl 

6j_uG <<bjJLaJ) ^-lc 6 jLlL^.I JjlC. 6Jjl^. 

I J-^.1 j Laj_> ^.l^jJI SJ_a j JAS — Ij-^Li ^jLcujVI 

<J^Jj-a^fl A jjJI J ^1 JJlII 6jl jl Icj t— ■ ^ a i i II La| .JajLa 

<<J <jojL^J| cjIjGGJI ^4-s ^!iL*JI lj_A (FDA) 

Cjlj(jJ-ll 2^ La <J1 dx\ A All f.Llj| L_^LJjjJIj £/L_A^a| pi Ail\ll ^Ol3UlS 

.<jlj j-aj^JI 11 ^_JLa e_JJ-g^ JA.) Jj <JI La^ << naF>11 

j .^JLaJlJk cajI pLjuI (yd Ij^al Ji\C Ja^. 11 J a^>^. a^IjJI ^j 

L^jIjJlIG < \ \ A in <JjLall <_JJ J*21 yA J s JJlJI ^G 

■ ^ a ajGj ^j_a l^-gul ' kWI ( jL^-GJI ( > JjLa <4 u a it 11 

.4jU* ^ a All 1 >.\5L^j 

J \ A A ^3 J^l (j-°J 

6jLaA11 oUULI lav Ait y^ 5_iL_ijJJ cjL^LGJ 

adenoviruses uLuj y£-^j) iGjVI oL jjaMJ 

o^LslII ^j_a La jaL j coronaviruses 3 -l^LUI CjL-uJj^Ij 
j^jlII JUJI ^_A La^j . <_\ \ a in ^j| 4 ju_u j jjl^J I 


Veronique Greenwood 

,4~\ is~tHj Lyy jJjjJI (j a Ic. 

j&n ,hiv ^, ,r >< : ti ^lill 

'(j-a oL*-u jjj ^'' 

RNA Li^Jl 2)-g genome 
o—° g-S^L_ij 

^. ^G..l.,jj < capsid SjJsoiill 

4 S \ aAII 4 \ \ A 11 pL-Ljlj ( jxt jjjlSJ 1 
jG 4 jljIjjJI GjLa L^lS y \~v ij 

^jGal GjJJ-^. (—t \ a it ^A c_LlaGJsI (^jJ ^llll ^LflJ^I 

^LGlcul L yu\j 

4jlG^ 1 C-)L(-ujj \W\ jl A A a 7" iGJ y£L -V ^ 3 \ pUljIj 

o ^ ^ 

dJ^ \ a Vi \ 4 / ^ \ a a 11 ; (yd 4jtls_S J^-C. * ^ • ~ A 1 j ^ 1 c. p 1 a 1> 11 
^ydyx Ll 1 2)-°-^ • dlsL(_u I 6J-A -Lal_gj| ^ \a^. 

6j-A ^lilll (^Is^i IjI 4j i Lfj^=G 

(g Jj> \ ah 4jLs ^j-oL^-du^I I ^Jl 4_a-p5Jl^J I 2h° ^al^^ll 

4_Ll_La jl . \ < 1 c*-“i tA y\ 

(g I J Arf^il 1A ^ a A Anil lj_A ^U/*t s (ilt-L^wJ ( L^J 

. 4^^Ju-Il1I <\ * 1~I S11 (J a^.3 dliV^Lt-aJl ^J^.L 4 l\Sa 
yjd 4^^ILi-TjLa 4jlLlS ^ lc- (Jj. A^>^. 11 ^_A 4 _jLsJI dlGl^ d2j 

ij aAsi 2^1 ^aJGj V 4_a-£3ljls_sJI 
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jJLaUJI <Lu_uj jiJI Cl I <4l M i I lit,I J_=k'l j^3 Sj ALm a ClLjLu 

CjLujjjj^JLi jju La ^1 Ijj^Jajyi <J 3-»d<ayi 



j!&) J-oLxj (j jjjdl j jisH j£ <L»ijVl uLui^jjlJLi (j jjaJJ <Litl_iXI 3 il ,,vflo 
.tULn-ti S jSi (j-a (J-aIaaII Jjlaj ji ^_UI oLu-uVl J-a 1 ^ I jibj i& jj^-L-a. 


22^-* ^ji \^ o-lI jLsj (jJ lllLa)) 


Cj L_ujjjG ^_a Gc^ldl] <jjij,jj .R> j «.*Ul£ Lea] £“V-dl 
22^-> ^jl (—Ok-> )> :V2La ^IjJI 12 a [I \ 4jt_alcA ^_a ^l^jJI 

Leajj 2)-dJI UJ^ u 1 La^ . Id^. VljLa £“V-dl 

£_a_a <<bjlUIl iajj-JllI c a^tn ^LGjI ^£j_a ‘ I<2v&J .(( LaLaj 

4jl 2W1 CjLetVC11 \ 4 < ^I II CjLeuljjJI LaLc JA I MA-\ j^^_a 

■ J^-lj ^Ijj (j^l ( _yli. j>J 

Ge^jJI (J-eoljJ 4-»jjVI Cj12ja1i ^^LlLs IJJ-C (jl £_aj 
GL^jI j-oju-oj l^JLa 1 tAa \ ^La ^l^jll £“V-C. 

Jjclj oL^jVI Cud <ju- 2>ILI J^LaiJI JiLkj .<LlGVI oLujjjjlaII 

6jJlUl.^J1 CjLLcI tAil A* \J CjL_uJjJl 2II 2^ <ja^Lc 

cystic iSJl eJuUJIj emphysema 32 jJI ^UlGI j asthma 

<<LjjVI i_al jlG <L^.j :< J^JlP •G > Jj _a_>j .fibrosis 

4iAa 2j-^ <L^_al^-a ^_a VLa_a djdl 2^ lj| 

((. jLi LJUJI <IaKj JI <JLoiLeo JI <JUUU_oJ J^-LulJ ejLu_uV 

Ij^. <-Ujjlll oLeujjjjLlI oL cJ) A^ L_alj^JLeul ^jl 

j—eVjLJ 2009 (Jji ni J-e^.1 J X \ is~i* S ^j-A 

ajjl \ ^ 11 ^LS-oL^. (J- 44 ] 6j^Loj(j <Oj^cJ .b .s> 

^Jl <_alA^l cjL-ujjjlUI (j- 4 * 109J <lal^JI 

Cil^^LsJI c a th^l ^1 CiLeujjJ^JI 4->jJ)l^lll 6j^s. tVill 
Cv* x Ajj xTtll 6 j-A Cvl^G I jl <Cjj^jJ> . L^Jlu <lGUJI 
S jLdJI ^jjJI CjLoj | ^L*_a i_m i n ^jJI CjL-ujjJlHI J 


dillG V jl .mutation j,4Klll ^Jl Jllc < ( '*RNA LijJI 
^c-JL2e_ecG ^_ic 6jjLiJI CjLJVI LsjJI niUtnl ^IlJI CjLoJjjVI 
tiiutnl ^jlII CjLoj^jVI 6Jj^j-LI ^LaljlLcuVI ^liirs.1 


( ^a J_sJjeJI JjJciJI (jxijjJL^JI \ < I Jl\Js j <DNA QjJI 

<—ufs^j ^_a Lud iallA^ cjVjjlLII 

. t<>a\ <1 jLsJI cjLcujjjl^JI Lo£. <bjJ < is~> 


<_s Jjejl Cj Leuj jJlaJ I J t A LaJJI ^G JAS <dUj ^_icj 

jj <JLoJUu_ul ^jl L^gJI (j-a J)\ \^>. e_aJCG ^JlII 

.<^J-euil CjI^aJI jljil j-t-aGal 

> 

2)-a c-1^)^-1 (_^ 1^) LajAc <dti-o_eu> J <plj)\ t ti ^ ttiC J)^ \ 

— JA.)jJI ^_a < a L^jI ^LoLlII jjlIc. 1 ^jJI ^jajjjj^JI 

j^-LJI ^1 cjjLc - l^J ^lill jl^JI eJl ttr^l fjc. Is^xj 
j-a^fl <_sL^_i .Js^fl (jLc^.^1 ^ ^_a jc-Lu-uJI (^-Ll 


<J^JLaLiJj < A^i \aall ^jl ^J^Laj(j <2jJL0-eu> ^,Tutnl 

^^.l^jJI ^y^X\ l-Luj^JiJ j \ 'x \ \ L^-alj < iGjLeu J-Gjt ^ Lcua 

. (( ( jxlLjuJI)) ^cJisu-^ea <JlLo3lII I^aIU 1 jGj .<aA.AII 

^^cjj <^-Ua 1I <Sd-A ^J_2^j <j| CxG LL^JI 

I W Jl \GLa <<xLjJL> G)l <^NI j^jlaII dcLetU VP4 


^LalsJI 4 jlC JGc Jj 2 j . Lls^G <jLjj^fl CjL_ujjjlaJI JaLajI 


. LjLl^. 1 < t^> \aall ^c-Lu_u ^-Ll JA^ V 


((outio) ^jlJI oUej^fl cGuLi <2009 jalc ^43 

<£.ljLa ^ VP4 £\jj ^j-a j- iilll ^jl jj j) IA11 ^jlj>il (_5-^ 

La_a << AWI Cj Leuji jJlSJ I CaV^Leu O^La J t A 

2)-^ JCLA^ 2h° 5_iL^jJI I JUL-La 2 x 3^L jj Uill 2h° I dii 

. Jjlj J^CL jd Jj-atil JLajL^VI Ijjfe 2)^ CjVL^. 

CrGj^JI 2)' ClxG JAS <<J ^.jji^jJI I *2 Id I <tjjJLa_eu> J^Lij 

<(JL*_a Jjls jj old^.V ^-s5L La_i 6jLsJI ^_a VP4 

2^lG j- Lilli jju-Gl^G VP4 JjLa Lajj^j llLaJLJu-ul I j| IAj^j 

.<la^l^_L La <LL)jlaj ^cLlLI jl-^dl ' ^IC- 

jlSLcJsl JL^-a ^_a G^UI] <2)^^ .G> 2^-°^ cU^ 

[jj^jLa h)ij <dL ^ Biological Mimetics 3.^jJ > £djJI 
^Jls\ ,.vLa .<juL*JI j_A ^Ic. ejlijJI ^_a juiG 2a ij2-a 
jLfcJI V 2)djl^ 2h° ^G-aS <vlia£.l 2^ 

cj 1 2aj .idlj <CLcl2a <_»lc2L_ul j2L> 2a SjLc ^_cl2ll 
<Jl1jVI 2jL^j2I ^_a <\x thll oLaiLsJI 4 \^>. nl j2eu*2l 

2jVIJ . foot-and-mouth disease ii^LaJI ^JL^JI cJjLd ^1 

VI tHIV ^gjjuii \l| ^liil ^j^JlII (ju JjJl3 ^ ^Leul^jjJI JjLa 

. jjlj j^Gj jd <Ace2ll ^GaiVI ^2a SdLa 2> 
2j2 ^dju UL^ J-ojG (^jdl 5 jjjVL 2' a " n La-La Lai 

JjjGj .2LajVI ^ <JjLa JljjV JjjL> J \\\\11 djJ jLLckl 
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dLLu/VI 

>^AoJI aLuiri 

•f ' • 

All) 4 L 4 ,:, ^ 


2011-1938 


((^^jlxJI <LL^» ^^alS _cJjil <0ja_ll ^ 


JL 


<L0^.J — ^bll >lj< 1,1 jll— UJL„!> .J .1 ^.Ijill L$ll^>bl 

1 (3 \* IJ-QJ <1^JJ 6bb oVI—ba ^-o^jjLc <Lobbo ^3 — <1 HI 

.1986 ^xlx UjjJ-^ bla 

^ I b*-> 2011/9/27 ^— 3 j—bbobi <a 11I <2al J bb1 

(jxijLoj < j\ <xl^k itn ^kj^jll <lo^S Q. 1 i^J 1 ^jAj_ 11 

^ ^jijj ^ —lL <gL*JLU_oj < 1 —Lx 

< 1)11 L 0 < HA 

<L»bL——txVl ^Jl ^a_cL^JI dll—cuJI ^b — <1111 <Lol^j jbd 
^LjjlLII j% < <<3 ^jxiIjjj 2011-1986 :^ujuab <JLaLx» ^LjjLbll |mh^ 
^ I j 2002-1989 3bjbJI ^UaJI ^ 

j\ < nL> ^g.cu.u^J 1 jLUl jl^ Lo^ <2011-2002 ((S^jJI jxJlx < I <1 )> 
. <JjJ_(_J I <1 < < < < Oj < < 111 4^! ^ * < V. i 1 <1 t 11 1 y>, 0 11 <1_jl3LjJ I 

4JL^L^ ^j- 0 <=- LjJLbll ^_ 3 jJU_<_<JL^.1_1I ^_lb, bibbll 

^LjjLbll ^b <Jjbll &ljj!^bj 1964 ^.1—c <Ljloj£!^JI (<1 

.1975 ^.Ix 7 <JLaL*. ^ 

<J&ljlJL <1 l <^A < hUj 4 ll oa 11 <GLl^ ^^b bdbbJI jjuu bbj 
^JjlJIj <blb!Lll jb <(J _ ojlIL <1JI ^b ^_Slblllj 

<xoj&VL ^XjJI t_jL-X ^j_o <blb ^AA> V (J-<X 

.^jjjlII ^JLsJI ^b ol \ <aLjJIj ^tajjLall <uLla 1I 
l^.VI ^.bllll U ^L-ujj 


<_ojl5 V <jl£VaVI JJ <A3ll <<LsL£jl1Ij ^ U 11 (^-1^- (jxu_uj_> 

. L^. i^s. 1<^1 I dJj) 1 1 m 11 n*N a 1 jxJ I j I I 4 J 

J-JJJLJJ S SjJUUi oLol-^-«-u| J- jlA^JJ 

< K <t<o \ <icx.j^ ^jlaI dij <<>L»jjlL1I * m^ ^xjjjjjiJI 

. L-Uj-3Ul1 1 J pi ll^i <^il I 

<ullc Cj^L^_c 6 j(j) ( o <Llcl 1 c oL ^-11 j&L-bxU ^.j^.j_oll 
^LjjlLII l-U^ ( 3 -° ddC c ^JG <dljl_tJJ jl <c_kllj <<_Sj_oj_o 

<(.<U-cj-c^vl 1 oLjjLkJl)) : La<< jLS_oLaJI 

£ 

<<Lojl^J1 <LilaLiJ1 l-u^- 11 (j-a JJ-C <_o^jS dJjLli Jj3j 

((./\ 1 » II SjJj-^Aa)) : l_Aj^k \ 

yxj <Lil3j SbJUJI 6 jSLoj <LjljlLJI 6 lj!^b-» lla-o ^ L-uJ j 

^.Ij^JI <Gj_ jLJJ I jlj^l ^-JLO^kJ ^C-bS (jl VI 111 ^J^-lj <olj_*-11 

.^IjjlJlj jJU-oJl (J-lLO^. <^)Ji^Jl <L)lJl^_OJ <Gl_oVlj <lV-<iJ-lj 
(jl LS—^141 LS-*b L; <ui (^l 

. <Lj I * "N. j» r \ I I < 0 I * 1 \^. , , I \ 


.j_ujLlo a Vi S oL-uJjJlAII 6 j-A < 4 nl | dljl^-<iL> £Z-Xju^ 

I J^xVi > ^V-*-U 1 ^ is~** \ <L_ljlJl oL-ojjjUl (^-1 \I ii\ bl 
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GLOBAL WARMING 

“I Stick to the Science” 

By Michael D. Lemonick 


House skeptics were counting on physicist Richard A. Muller to help 
them in the climate debate. It didn’t work out that way. 



SUSTAINABILITY 

Food Fight 

By Brendan Borrell 


Genetically modified crops, says agro-research czar Roger Beachy, 
get an unjustified shellacking from environmentalists. 



MEDICINE 

Diseases in a Dish 

By Stephen S. Hall 


Creative use of stem cells derived from adult tissues may lead to 
faster drug development for debilitating diseases. 
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IMAGING 

Neuroscience in the Courtroom 

By Michael S. Gazzaniga 


Studies of the brain could transform judicial views of whether 
defendants are responsible for their actions. 



ENERGY 

In Search of the Radical Solution 

By Mark Fischetti 


The greatest energy payoffs, says investor Vinod Khosla, will come 
from fundamentally reinventing mainstream technologies. 
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